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THIS WORK IS DEDICATED 
TO 

THE ftON BIE ilAl’LANA ABUL*KALAM A 2 AD. 

Minister for Education, Natum! Resources aiul 
Scientiiic Roseardi, Govenimcnt of India, in^imxtcful 
aclcnowjed^m^nt of tbc part played by him in th* 
achievement of our Independence, in the advmioeineiit 
of education* in liie piomotton of scientific research, 
in the enliancemcnt of the culturai prestige of India 
abroad, and as a tribute ici^big profound scholarelxip 
and rreotive iteniua, pla^tg tbt‘ Dairatu'i-^SIa'Sfif-i^* 
*(^manta in a imi<|ue p*>si< 5 oti to ^publish one of the 
masterpieces of Eastern sctence. Oik drfJ 

f The Cmum MastulUm ) ol tlia great philosopher, 
mathotnaticiari, astronomer and scieiirist, Abu Raybfln 
Muhatiunad b. , Alimid al'IflTiliif ( d. 104!$ A.D, J, that 
had romatued unpnhlialiecl.l for the past ten oautiirifei 
In spite of the serious cEort* of dferinguislied sdiolars 
and learned institutions of the East and West . 









JC^nscripts uf of Al-Sirun! 

4. arranf^i^ in cJiftmolt^cA] order and 

4UtiIi«Hi for a stajidard edition of the text 

The Director of the I>airatnl Ma'arif iJ-Osanania 
has been fononatc in ohtammg iniormation ahoul Ujc 
earliest known Mss. of this work in the great libraries 
of the world and also Microfilms of the rhost important 
ones which arc as follows r— 

(ij lliBearliest known Ms. which is first lialf ol lUe 
text Ls in the Bodleian Librarj’f Oxford, ( f)r-J?o, 516) 
dated 475 A,H.. roS2 A D. (Abbreviation adoirted ■ 0 “). 

(2) The sow>ncl oldest Ms. which has recently been 
acquired by the autlioritjcs of theBibllothequc Kalionalet 
Baris, FiancG, is (Aratic No. 6840) dated A.H*/iioS 
A.a (Ahhr. 'T"). 

(3) Ilie Hurd Ms. is in the Libnixy of MUtat, 
(Jarullalj No. i4t>S) fetanbul. dat«l 531 A.H./ii3fi A.D. 
Abbr. "J"). 

(4) The fourth Ms. isalsoinlatanbulinthe Uhrai>* 
of Bayitstfd (Valiuddin No, 22;?). This Ms. has been trans- 
cTib«l sometime before 536 A.H.ai4i-’^'^handhas tn.*en 
tlte base of t he late Or. Max Krause who copied it carefully* 
verified thediagnuns and collated it tritb thrift other Mss. 
lor nearly ten years, but could not finish it Owing to lus 
tmtiroely death in the bombardinf: of Hamburg in it)4J 
in the World War 11 , We have fallowed Max Krause's 
imnscrtpl closely, bu( compared and corrected it (rum 
otlmr better ( Abbn 


(5) Hie fifth Mi-: is the old Berfia one, now 
the shelf-mark { Orient Quart 1613 } dated 563 

A.HJ1166. AJ),and preserved in tlie University IJbr^ 
of Tubingen, ! Abbr "B")* 

(6) The sixtli Ms. is in the British Museum,^ndon 
fOr. So.fi997 J which has been ttajiscribed in 370 A.H,/ 
1174 A, D. { Abbr. TL"). 

(7) Tl»c seventh Ms. is the one that has been 
transferred from the Talgat PSsha collection to the 
Egyptian Nation! Library, Cairo (Mhiat No. 866) dated 
673 A. H.fxz74 A. D.! Abbr. "M" }. 

Detailed description of all these and other Mss, will 
appear in the General Introduction of the Chief Editor. 


GESEItAL INTRODUCTION 
TO 


_ TilE NEW SERIES 

THE DA IRATUX- MA ARIF- 1 L- OSMAKl A, 
PUBLISHED UNDER THE AUSPICES 
OF THE MINISTRY OF EDUCAnON, 
GOVERN^IENT OF INDIA 




GliNERAL INTRODVCTIOK 


SiiK-t the noliievrineiitii ft! Ka.steni uuiliori^ in the fields 
of humanities and sdetices arc of basic importiUice and 
since modem historiatia of Hterature, religion, phiToaopUy 
and science are deeply interested in Uw evolution of 
lliought and are making gnsat researches into the regions of 
knowledge covered by the genhiscsof thepastcimturitts. 
the Executive and literary Committees of the Dairatu’h 
Ma'arif. realising the great neetlol out times, ha ve planned 
a New Pn^gramme of Publicatioos and included in it 
several literary, scientific and historical works which had 
remained unpublisfjed and beyond the teach of students, 
scholars and even experts for centuries. 

During Lin: past seven decades, the D&iraiu'l-Ma'irif, 
keeputgin idew its aims and objects and its resotirces, ha.s 
contributed its share to the advancement of Eastern 
knowledge in variou s bra iiches of studies and has pubUshed 
nearly 150 independent works in J50 volumes of which 
a eursory mention has been made in the GHtnpsi^ **f. 
miraUi%Ma‘SriJ (iKifb, 1^56), published rwwttly. 

Xhe year 1451 marks a great extension in the activities 
of the Dftirutu’l-Ma'aril and it may well be claimed as 
one of the lasting fruits of Independence and a symbol of 
our national re*emergence* 
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XJiu New Programme of Uiesc Pubiications was fixit 
announced in 1^51 al tbe XXU Season ol the interna¬ 
tional Congress of Orientalists at Istanbul andw'as finaJised 
at the CoUotjuimn on Islamic Culture at Princeton in 1953* 
It was highly W'dcomed by (be great Orientalists ttiat had 
assembled there from the four quarters of the globe. 

The visit of Lite Hoo'ble Mauhina Abu'l-KalSm AaSd, 
Minister of Education, {ioventment of India, to tlie city 
ofHydetiibad, the Osmonia IJinversityond the D^ratu’l- 
Mu'arif on 24th 5 tepteinber 1952 and htssuivcy of the 
activities of iJie Daiiu and its future plans put a new 
life into tire work: of tlir l>flira and enabled it to render 
gfpiitcr seririce by reviving the gTurious post of the East 
and presenting to the world a few masterpieces of the 
Medieval times whtdi have been the coveted goal of ibe 
Western UBriom during this and the fiast centuries. Ttiis 
wasbul a consummation of the patronage tliat had Iteen 
e^tendeil to OrienTuI Hfudics by India in the post ages. 

Xhe Kew Series of which o ILst is?pvt*n below, ( this 
work forms one of its componimts ) would not bav'c seen 
the light of day, had it not been for tlie coiiiinucd 
Itiuincial subsidy (r<;*ni the Govertiincrit of Hyderabad 
and the Osman ia L^niv'crritv, as well as lor the speciftc 
grant nf the Ministry of Editcariou, Covemment of India. 
Tjiiis the tlSini has been fortunaie in opening fre^ 
fountains of knowledge for new worket^ iti free India and 
lias been able to depute a few' silent ambassadors of dur 
own coimtiy to foreign lauds where Arabic b studied 

seriously’and w'here Hastem thought and Icafntng ^tip 



vahiccl highly Jor thu sakt> of liberal knuwle<lge attfl for 
pre^rvin{^' th« cultitrai unrfy of tbc Soutli-Hast Asian 
nations. 

In spite of the maj^iltide of tlie task and the vimety 
of subjKts and tci'hmcal difficulties of editing such 
highly spedatised works, the Dilira has, to an appreciable 
ex ten tj attempted to bring out these works in theorigihaj 
Arabic text with as much iuxuracj as pp^ble and with 
as few drawbacks as are inherent In alt human under¬ 
takings and with us little equipment and resourcei^ as 
are neecssarj' for publishing sucJi highly learned texts. 

Details of all these cdorLs^ the position of the author 
in a particular brandi r>f knowlet^e, the place of 
a particular work in the literature of that subject, 
the intiTxJuctinn.essays, notes and indices asare neressary 
for modern research publications. Itav^ all been appended 
to each and every work. The interested reader will thus 
know the parr played hy a particular author in advancing 
human knowledge in hia own days and the importiinrc of 
that particular book in the present times. 

The Dlira owes a diuip debt of gratitude to all those 
who have helped it to produce the utuks in the preseut 
fumi. Due acknouiedgment lias Inhui made of all such 
benefactors in the right place. ii furliier wished to seek 
Ihr mdulgeuce of all scholars for any slKirtcoruings they 
may come across and requests them to help it by their 
advice in future also. 




The New Series 

SCIEXTIFIC WORKS 


({) The nf Abu'J-Busayn 

■ Abttu^T-Rahman (d.^Sb AJJ.)- (Deueriptioit 

of the4fi GonstellRtion^ and revision of Ptolemy's 
Aimftfftiti or S3^ta^ . 

ill} The t^A}fVS~hMAS'UDl or Camn Masudicm 
by Abn Rayhan al-Blriinl (d. 1040 A.Dd.Encydo- 
paedia ol Astronomical Sciences and Chronology 
of Annent Nations Hf, (VoIsI*[Il} . 

tut) The A 7 ^*^B^^ 7 ,*dWi'oflbnQt^tayb^^(d.i ^79 
A.lJ.) Meteorology of the Arabs^ and exposition 
of technical terms lexicQgntphiodly* 

(JV/ The W.-ftI*/ of Abu Bakr Muhammad 

b. Zakar^a ar^RSzif d. 025 A,D-). Compendium 
of the Greek McfiicaJ I-oro with KS^rs dtnicat Ob¬ 
servations and Treatment of Diseases (VolJ- 111 ) • 
(to he amtinwdin 7 voh. } 

TKAurrox dc traditionists 

(\ri A 1 .-JAR 0 WA‘T-TA'D 1 L of Ihn Abl ^IStim 
ar-Rfbu (d. 9jS AD J ■ (CriticiOTi of the Sciences 
of Tradition and Troditionbts) , Vol^ lV,ptfi. i-ii . 
(WTiolc work completed in q viols 1 , 


4 




(VI) TADHiaKATU'L-^l FF.lZ of SlmniaiiM-Diji 
Hdh*DIialiabt(d. 134^ A.D.). iiiiandard work on 
the Biograpbi^ of Traflitiom^tsV Vol.L. fKevifi«il 
Edition) (io cottlttiMii). 

(VII) KANZU'L- UM&iAl of *:ViI al-Mtutattl al-Hindi 
(d. 1567 AJ>.) (An autbmti*' Campcmtiuniof tin* 
Corpus of Haduh literature), Kevlsec) Edition. 
(VOls. ({0 6 f cofUmmuI in 16 Vfd^,)^ 

HISTOKICAL & 1 iIUt#l<APmCAL WOKEb 

- 

fVJII) DHAlL-hMlRATV^^-XAMANiit gufbu'd-IJIn 
al'YiinlnUtl. i32s6A,D )i A mntcmporiiry record 
of PoRt-Cnisade Kiiis[duim oi Syria, EKyP^ ‘^”'1 
other Eoroijcan I*iiticipaliti*fs). Vois* l-ll- 
(t0 Ar euutinufd) , 


fXIJ AD DURAEUL-KAMISA of Ibn liajor 
al-Astinlanl (d. 1448 A.UJ Hiof^raphiiiii of the 
Eminent PeoMmalitiev of VHI rehlnn* A.II. 
(Vnl III). 

fX) AWWjrf'V. uf 9 ayy of 

NafiwTitu’i-^Ulamft. I.nckmiw Bk^phies of 
Eminent indiaii- from the l*XIV i-entiirj Hijra) 
fVoIs.lV&V'f f In V (ontiHMifii i. 



Besides tliese the iJaira has planned itstresli Programme 
of Publications for the next crienniuni after due eonsuK 
tation and collaboration with famous scholars of various 
countries. It is earnestly hoi«d that the Daira will 
hr enabled to complete the montunental works it has 
already started to edit and publish, atid to provide richer 
and more original material in future through its later 
pubtira.tions also. 

In ronclusioni the Chief Editor solicits tliat bis appeal 
will meet with greater rcsixjnse in the coming years and 
tbjil with the help of distinguished collabomtors and with 
the financial sulistdy of generous patrons, particularly the 
Ittinistry of Education* Govemment of India, it will be 
possible tor the Dftira to Implement these great literary 
projects in the near future, to maintain its past reputation, 
to justify its position an long the premier institutions of 
Eastern research in India, to render greatur service to the 
ctLuse of humanities and to promote cultural unity 
amongst kindred naiions. 


I>i'3t St March tnjG, ; M. Ni/amu' 4 -Prn 

Pfiiralu’UMsi’arif-il-Osthania, ) ( Editordn'Cliief) 

Hyderabad-r>n. ; ) 


STANDAkiJiSATlON THE TEXT AKI> A BHIEf 
SURVEY OF THE EXTANT MANUSCtUFIS 

OF THE {>ANPiV-f i%fAS rDl OF AL*BmCNl 

XUo Ihf ititmtiuttt tjpusof 

whirh cotnpilci) in is oii^ rif those monu- 

mentjit works tha.1 harf remained unpublished (or the 
past nine bimdriM] years inspite of the efforts of old (tnd 
noAr schtHib uf A[a.bfsts iurd Mnthetnnticians, 

It was Nteliulas de KhaiickoiE Htntstun DritmtalvM. 

who first drew the atlenfion of Eiirnpean ^scholat^ in iShfi 
to the seientifir acliievenients of al-Biron! <ind the 
necessity of u complete iranslatioii of his works. Edw'ard 
Saebau laid the sclkiilats onder a deep debt of gratitude 
by •-nliemt; uuH rmnslarins iwtt of the iniponant work^of 
al-Binlof, Uie AthSru't-lSJ^'ya and the Kitiflu'I-HtHd in 
1878 mid xth$7 rt'spertivelVr bnt the had remaiiie<t 

u sealed book. 

A proposal datetl April i^jjt whtcli emanacixl 
from the purtab of the MtisiiTii Uitiverstty. Ali;^arh. by 
Ur. Ziaiiddiu Ahmed aiwj Dr . is totind in ilie 

filei ol the Dairaln'J-Ma'firif and it nins as I0IJ0W&: 

"Abit HaiTian Muhamined Ibo .rUtmitl El>Biruni 
lived in tint time of Malrtmid 0/ Gliajsiii, w'ith w‘buiu 
lie camit bi India on several occamtins. He studied 
Sanskrit ami be ai:c|uin.d Itie reputation of a chro* 
nulnj^lHi anil an astronomer, Two of hb important 
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iMJoks. HLstory of India and Chronoh^gy of Ancient 
X3tioiis,hEve bcon edited and published by Siactiau« 
the Dirertty of Oriental Seminar. Berlin, NalliJio, 
M*ho has made special study of Arabic, says of him: 
he is the moat original, the deepest thinker that 
Idain has produced in ihcr field of physical and 
mathematicai research. The most important work 
of his life, on which Ida repumtbn chiefly rest5.i.e. 
(Jdwflff-t-Afds’iirfi has not yet been pubtished. It 
is tilt; most romplelcand thermit aoilicntic work 
rtl the Arab jVstionfitners, anti H ctmtoins certain 
thcoiita which an* i-omniqitSy supposed to have 
been dfectwered in Europe in X\ll cent urj’. 

Both theOrieiitnl stdinlara .irid I he Astronomers 
have been deniunding itscfitnplptc puhlkatinn since 
iHbH, wlien Sir Henry Elliot published the tenth 
chapter of tlie filth book of iflifMrln-i-A/ds'fiiff. 

I htf Eoya! Asiatic hodety of England and t hr 
Academies of Srienc'e of ran* and B^iin liave 
passed fGSotutions exjiresaing v'ery great desirabi¬ 
lity of ihe publicationof " > 

lu the following wars, Ilr.Ziaiic 1 din Ahmed, during his 
own fcsturchcseiji higher Mathematics, con trihut ed two 
urlicicS in the jourtuil of fshtmtt Callurrol Ilyderabad in 
11151 and etnphn^ising the necessity ei( tiie imbliqa- 
tion anil traiislatinri of Lateranotlier 

Indian inathcmatliuan and fdiysicist, llic late SirSItali 
Stdainian. oner the Vicc-Lliancdlorof the Mtudim (.Imvcr- 
dty* Aligarh, hadeollectitl lot of mateiial anti got it trans¬ 
lated into I’rdn with the idea of publkhing it. but the 
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^licnie did not mtiterialijir wiU sfholarjs ttJl ovt^r U«r world 
wen; anxious to ^>e« its text puhlhiutd . 

In 1951 w'lum.tliitf DAiralii'l-Ma'Srtf v&f, luitkin^ a fn*^h 
int|viiry into its and a»<orientatinig its pultcy uf 

fntblicatiims. il incJutlvnl ilii* i/duHn'i-Mai’Mi in its new 
{irofiminme uf puh) lent ion spittle know'tntt ttui diffindties 
that it will have to surnumnt In thi; impletnentnlion uf 
this projeset. 

Xhe pnsiMit water un wJtcnn ihehurflrn of the manage- 
mcjilofihe Daira hurt (alien reremly fninouiit;wl in 1931 
at the XXn Session of the InUTinational Cungres* of 
Orienialisis at Istanbul iJie intent iolt of I he Dfiimtu'J- 

Ma'^rii u» publish the ftin iu New Series, 

This idea was wclcfnnfid by seversl OrirnlailstSt irarti’- 
cularlv bv IVof .l^r.Zoki Wlidi Togan, Mead of the Itept. 
of Islamic Studies iti the University of Istanl'ul, Turkey. 
Uo had made definite contrihutiom to Birunira hy the 
publication «t "fffrwat’s Pidt^rjr of ttm IVvHd^* lit tile 
Memoirs of ibi* Amhnelogicsil Siii>w of India. No 53, 

Another great st'liolar, the Doyen of iTcrman Orien- 
tulists, ProM>r- iWmn! Kitter. Directoi of the Onen- 
taJlsche* Sinninar of ihe University of Krankfdrt who had 
made his researched in TstniibuH ibrarieTS for tnorc than 
JO ytatni revealed Umf Dr ihix Krause, one *»! the leading 
tierman OritfutuJKU and Maihrmatk ions. liad perpoted 
an ifditHinoI ihb work ffont Die oarlicst kno^m manU' 
■script whit h had ri-jiudned incomplete ow ing to his tala- 
mitous death in the iHunlKirdiiiiajt of Haitibuni In t(J 4 ? 
and was in [losse-s^iun oJ the raoihiu of Die late Dr. Max 
Krause. 


Xlifit vtiTV <lkyt A ]<*ttcr to Illt to relrajie 

the transcript as a posUiunious la‘qui:st of hur late ‘ton 
to the lMiratii'UMn'firif unri Pnifesaor Otto Spies of Bonn 
ami Dr. Koemcr, Uireciur of tht^ Gcrtnan Orientai 
Ciety at Mauu. were afipruuctied Lo ust! their good ofTices. 

In the nieanwhlle. the prte^ent writer wait deeply eti^ 
gaged witli the work of collating fresh inforttiation and 
niicrafiliu> oi the e!tistuig marmsrrjpts of ihe^^diniti'fHf- 
known lihiarmot thewuridand Imd cotlrcU 
td the miuisite data for a standard edition of the text, 
when in Xovtfinbor i()5a thnnitdr life kindmiss ol I*r«t 
Oito Spies of the Oneittalisches Snninar. Bonn., tlie imicli 
longed for transcript of Dr. Mitx Kanrse arrive<f in Hyde- 
ral>ad. It was u great gift and legacy oi a very srnuns 
nature.. It would Iw in the futicssof ilttngs il tbereal debt 
of the late Dr. Max Kniuse is ackiiovL-ledgud at this puiiit. 
tl 15 his talxjujis in the soiai lull oL the tech ideal iiide a J tlic 
work, anrt in his ootitributiun to mediwaJ astritnuhiy 
ifkai die Dsiira is reaping great benefit. Htn tran.'uaipl of 
jiago of foolscap size in ItU neat, clear. iHuiiitifnl 
hand isa Jttan*el of Eurtr^a’an scimlorsUip nn seleiiftfit 
subjects. 

He had taken niel'iritlniiH care in traiisrdbnig tlic 
*\rabk text from the Wlinddin ( No. 1277) Hayazjt l.ib- 
rary fstaiibiil ManiLscript written i-ertiiirily before 53b 
A.li. J1141 A.D. and in giving sonants and difficnfi read* 
ings and eniendaliims fram tiie other four oldest nianu- 
scripts, kmiu-n to btm at that time: 

(i) flic tkKUcian Lib^*^ly',Ox^o^d,^^o.5I()dliIcll475A.H. 
wrilten ulnuist 35 v'car^afrirr the death of itncautlior. 



(2) The ^i-ond best of tbeuJdesc Mss. JaruUab Xo 149S. 
in tlie MU!at Ubrarv, Istanbul, dated 531A Ji Jiijd A.D. 

(3) TJie third une, the sa rallrd Berlui Ms. No 
acquired in «tcc belonged 10 tlic Imperial Librar>^ 
of Cattnitta, is luiw presen'wl in the t*itivei>ity library, 
TubinRcn (Onent^Jnart 1613I dated 5f>2A,H fii66 AJt. 

{4) Tlie IlririsJt Museum Ivondon, {Or,No.i^>7J Ms. 
dated 570 A H. /H74 A.D, 

Xlir tedtnieal subjtKrt-nlatter, enornious astronomical 
tables, diagratus, fi^iurS, matheinalicaJ caJtulatioiis, 
geomelriral and trigonoTiietriaiJ prcildema and tlicir.wlu- 
tioiis sverc a Hercnlian lask which would have bewikkred 
any other scholar except Mav Krause. Only tlitise M'ito 
have worked on such undertakings ran realise t he amaimt 
of scholarship and the labour of love bestoweel on such 
highly terhnira! works. In fact onr prhiterl text may be 
cowsidored as a postluimou!* edition of Ur. Max Krause. 

But when the tmnscript arrit^ned in Hydembad. the key 
to the manu.script.s was missing and the results Of the 
researches of Dr. Slax Kiaose had not Iwcn coinpkte<U 
Therefore this edition had to Ixv Tc\ised and collated 
in the light of flu? new material acquired by the presenl 
writer. Tlierc was no one scholar w ho rombined in him¬ 
self the knowledge of medie^'a) matbentatirs and Amhtc 
language. Tlie Daira with the help of one of its workers, 
Maulavi Savvhl ilainu'l-'Abidiii and another scholar of 

^ "I 

mathematics, Prof. KhwajS MohIu‘d-Uln of theUepl.of 
Mathematics. Clsmaiita I'nis'orsity has attempted to 
complete tliis task under tcv'iug circunisiances. 


II 


All these cffnrt^ w-ould hHW hecn nf no avail, if the 
tHsterniiig of the st'holtir flntl staiesinsii 

Maiilatia Aliii'l*Kalim Azftd. .Viinistw of E^iucation, 
of India had not perreived ill® real ituportaoce of 
this work ill the field nf Medie^Til Scientci and cnabltwl 
the DStrala'l'Ala'arif to lake itp ihi* difficult lask hy 
simcliotiidg a specific griuit for tli® puhluratiuii i>f Uits 
work and the works mentioned ahov^e In the (icnertil 
Introrluction, 

His interest in themonmnental works connerted with 
llie past giqr>- of India is so deeply grounded io him that 
ilurtng the time of his visit to the Daira on the 24th oi 
Septembt'!! 1952 Jie gav'e his masterly instructions about 
the editing, printing and piibiishing ol this work and 
thereliy laid the Daira and the future generations iiiuler 
a deep debt of graiitiidc by his Irenciiant advicCi iHrholar- 
ly gtiidatice and generous suppoTt. It was lie who fulfilled 
the ambitions of the admirers of al-BirunI from XI 
cfiituty A.D. down to our own timesi 

In fact, the dedkation of litis work to him is but a 
meagre arknowledgmeiit of hb genuine intcr&t in the 
publication of this work. In the real sense of the tena.be 
is the motive-force behind all inuch cultural activities that 
go to enhance the prestige and name of India in forcifio 
countries. 

InthisconncctUm twnor three other scholars who have 
taken genuine interest and have lielped the Daira by their 
advice and contributions also merit recognition. Prof. 
'Abdu'r-Rahman KhSn. a former PrindpaJ. tismama 
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rdiv^rsity Cotlcgi*. niiw ViVi-Pr^^dtuvi. ol ilu* I^Jonur 
Culnire Boani, (ilway's helped the Dnim by Iib <tmnsn^ls on 
srfcntiJii- awl inatlK-matii:*! sohp'ct?. Prof. 11,Winter 
oi the IJnrversiTyot Hxclfr. linitiaiid, and Mr. %ed Hitman 
Burney, Ujcfamnnh iiuthai a( "td-fiitiinl ’in Urdii.dtssivrve 
the 1 ugliest pTiiisi* for tbeir voluntary cijntrib»it,ions, 

W'lnter'*' arthile «ti "The I’laA'rnf the 
Miiifutf m tile Hiatory ofScitnicc/' i* a ituLSleriy anulysi:^ 
of the imntenis t»i lin: in \vlih:li lie liais 

alKi Iracml its inniit-iice (in later astronutners, 

Mr. Blimey lias very iienumusly ronirilmteti lib tat4;Kt 
rtisearrhes on .il-HTrflni under the title ’’AJ-Biiiinl and 
His Magnutu opus. tti^^antlnu'i-M^s'diii" and Iwii db- 
cusscfl ill cletiiil the aehievements uf ai-Hfriinl in vnrwrus 
branches of knowledge; piirticuIarJy portions relating 
to the theory'of the Lnii verse, Cosmogony, the Geo-centrIc 
theory. Calendars and Chrumilogy. I'ngonometry. Ohli- 
rpiity of the Erliptic, Asimnomind Gix^raphy, Pretlir- 
tiutialjoiit Ainertra,Genera I Picture of tht World, Measure^ 
ment of the Earth, Tables of Longitudes and Ijititudes, 
Nuin«> of Indian Places hi the ^ihtSu, Prtqection of 
Cartography. [Jeierminatioii of the Motion of the Apogee 
of the Sun. the Length of iheSolar \ rar. Physical future 
ol the Sun, the Fixed Stars, and his rvliauce on Abtlu r^ 
Kahman a^SQfi's olisers'ations in the Sttu akib. 

on the liastem Movetneni of the Inxetl StarSjthe AnwS 
t or Meteorrdogy J Lunar Tbeon', I'btauce of the Sun 
trom the Earili. Distance and Magnitudes of ilie Stars 
from tlic Eanh, Planets. Eidipscs. .Vppe^irance of tlie New 
,MiM>ti and other ujicresting problems which sen'c as eye 
oijcner to modem astronomers. 
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A CONSFECTUS OF THE EXTAXT MSS. OF 
'fH E QANCN-1 ' -HIAS'Cd! 

i [Or; 5165 Bodleian Liiirary, Oxford dated 475' io< 52 , 
the oldest known Ms. «md transtrihed only 35 years 
after tiu* death of al-Binlnl and eoiliiled with an anginal 
evidently a contemporarv" copy, rontains only first'Ualf 
and ends with the \'l Maijala.It relaiiisall archttir featurtti* 
and is written inacloseeuisivoNaskh in tnaghribi script 
in a scholarly hand. This Ms., has also been utilised for 
Tcf.ording of ^'ariants and coirettion. of the printe^I text, 
and gives vnr)' Intelligent readings, and repproximates the 
printed text; hence itiucli nearer the antliors own version. 
For want of Uiesecond-ha!f, i t could not he made as a base 
of the text. It appears that ihe author original lyinttivded 
to divide tUf Book into two volumes and this being the 
first Volume, ends on the VI Maqata. 

Its fuller dfScriptiiJiUK found in the Latin Cataloftue of 
the Bodlrian by Nicttlli on p. 3fio, C'jdex CCCLXX. Folitis 
160: sije fj ‘'x 7 V #". -4 lines (wr page. 5' lLi»gUi;\vithout 
diacrttical marks hut with dots on ^ as usual in the 3th 
Cenury A.H.IJe fee live in llte beginning; FnJki i a, begins 
with ^Ulif j and corresponds with 

the printed text p. hj. / (> which is the end of the 3nJ 
Hahofxst Maqala and ends on the VI Macpila withu 
colojthun and a note of collation cm loUo itM» b, hut the 
name of the scribe is not tueniioned, 

Tlie text of tfiisMs. corresponds materially with the 
Veliuddin M<. used as a base for this edition and enhances 
incidjeutally Lite value and anthentlcity of Ixitli the Mss. 
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as the variants are negligible. It is cknoteti by tltc letter 
“O" tnr Oxford or" i - and tlie vanants are given accou- 
dingty in ilie footnotes to tlie priiiter] cditum. 

II. f Aralie f1 Bibliothcque Nationafe Paris. Franre, 
dated501 A-H. ' tioS. A.l>,, is tbe second oldest btiown 
Ms. re<;etitly Acquitied I»y autltorities; This Ms. was kindly 
shoivn to tnc by Prof. Geoi^ges Vajda. Catnlopucr ol tlie 
recent acqitj.stions as one of the priceless possessions nl 
the Btbilotbeqne Nationate, and is a romplete copy of the 
text .perhaps the oldest complete dated text ttnonm so far. 
It hears the title in ornamental Knfie letters on / 5 0 on 
the frontispiece and fie%'eral important cndarsmnent.s uii 
the fly-leaf showini! the authenticity and pnedunsness 
of this copy. 

The scrflie is Ahti GhSlib h. abi'an who tiansrribed it 
in Isfahan at the end of Kamazan 501 a.kf . Apart from 
endorsements of other ow'iiers. this Ms. lias keGti in posse¬ 
ssion of the Astrotmmer-Koyal of ItSJni’b'ali, Muhammail 
known as Muna^jimak the Jirtle-astronomer. 

This is a historical Ms. bears several seals and endorse¬ 
ments ol Royal Libraries, one in Vamanite Uandsvriting. 
recording that tins Ms. bclongd to'Atxlii'llali b. AmTru’l 
Mtiniinin aJ-MansQr'blir 3 Ji-i-Rabbi-'Alaniin'All b. An)iri'l 
Mii'muiln al-MalidT al*'Ahbas, dated 4th Midiairani i22t) 
A.H. li contains 204 Folios; its size is x 47 cm; jO lines 
jier page; cursive Naskh, but very' clearly and caneftilly 
writ ten; rubrications; tables and diagranui neatly tlrau-n. 
Ad headings in Knfic omaments. The chief feature of this 
Ms, Is that it closely resembles with the oldest copies and 
probably belongs to tlte same famUy, and com^spunds 
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materialEy with the printed text. This agam eohancesthe 
value of the printed eciition and leads to the standaidisa- 
tiou of the text and adds to itsatiienticity.Tt lias cursorily 
l>^ mentioned by Prof. V'ajda in his List, but lias not 
been catalogued and is not known to scholars at all.It is 
denoted by the letter ■*?" for France or-wi.. 

III. = jamllahugS; -Mihat library,Istajihuf dated53I 
A.H.;ti3f> A.D.is the Third complete important, correct 
vocalised and dated Ms. of the (WkjIw, It was especially 
prepared for the liftnin* eniitled 

Makinti'd-Dmi'iaim Abf Al! Ahmad U. Isma'Tl whose 
native place or kingdom is not recorded. It is no doubt 
tmnstibed bv an anonj'nvous scholar in round Isold cor* 
.sivc but legible clear Naskh with anThaif script. It con* 
tains 401 fulirts; io tines per page^ nihrications, tables 
and diagrams very carefully drawn and the lext is highly 
vocaUacd and offers finest readings. 

It has been extensivefy miliswl by Dr Max Kruuse for 
coflation and variants. In fact tliLs may he cyiisithjred 
as a secimd base for our printed and has been lh<- 
priml i>ossession of sm-cral astronomers and biblinphiles 
ill the post ages, one of them lieinK Abu l-yasan Alt b. 
Muhammnd ash'shabrSbildl in b 3 fj A.H. It is a unidtn^ 
plienomciiE in the history of editing of such n highly tech¬ 
nical text, thai tlie Dairu hns been fortiitiaie in utilising 
the oldiisl and the most coiTei:t Mss- of the work known 
to the world ax yet. This ix^iitiTCly adds to the authenth 
city of tiie printed tnxt of this work. This ils. is denotefl 
by the letter for jarulklhor £ in the foot-notes to the 
text. It has not Iwen cataJoguwl as yet. hence its descrip 
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tion isffiven here for the first tiihc. 

[Vcliiiddin Bayaarid Library, Istanbul, Uie 

base of our text. Tlie scribe of this its. lias left out the 
year of transcript in the Caluphon on/iX3. A; but oiler 
mentioning bis own name as Abii Va’lH Miihammati b, al* 
Husayn bin Fatik? or Qfitik? ( withont dots) al‘Q 3 sJjSai 
or IvasliSnT has recorded: "Wediit^&ilay 14th Ramazan" 
as tJie date of transcript without ginng tlie year. Tliis 
according to calculation coincides with une of these 
years, 487. 495, 5^13* 5xi. 5 ^ 9 * 5^7 535 A-H- There is 

an endorsement of an owner on tlic fly-leaf datttf 33b A 11,, 
so then^ this Ms. accorrling to the indications of the cha¬ 
racter of the hand-writing and antiquity appears to have 
l>een written much earlier than that 53^, probably in the 
lieginningof the btli century, about 503 A.H. or !M>. This 
is pTticticalty the fourth dated Ms, of tim (^ilwibi tliat has 
T>ccn utilised for oiir eilitioit of the text. 

Tilts Ms, has been seJecicd rightly us the Ijiise of the 
transcript by l>r. Max Kfauitc and variants Jiu%'e tieen 
recorded from the other three Mss. iitilisetl by him ns 
mcntionwl above on pp lo-ii As reijards the arcurary 
of the text and the variunts it gives with the other six 
Mss., it may be said that it offers a very reliable text 
and the tables and dtagranii are also neatly and carefully 
dmwTi, although figure* in tlie tables of aJniost of nil 
M&s. differ sligUtly. Again Uds Ms. probably belong to a 
engnate family. Every attempt at standardisalion of the 
text has lieen mode and intelligent readings from all the 
above Mss. Imvc been given in the lotjmotesto our 
printerl edition. These .sltow the y. 
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hashetn madr to standUir text, particularly tJie 
variation ot figures in the tallies has beon a very tUilicuJt 
feature. While refainitig or admitting Veiiuddin Ms. as 
a basic-text* mitior variants have l»«n noted in the 
Inot-iicites, 

This Ms. contains of ii lines per page. Ii in 

in broken Nashk and is vocalised in part sand uritten uit 
Khfin-Kaligh paper^vith bronze ailcrtirml ink. l-'rontiupiei'e 
and Unvana of chapters are in omnrnrntal Kufic charac¬ 
ters Mill endooiments of variuiis unporanl ounors: 

(i) An owner whose name is obliterated and who per¬ 
haps purchased tlic Ms. in Baghdad in 5311 A.H, 

(») Midianimad b. Muhammad at-Tiirbatif temporary 
resident of the Great Mosr|ueat Damascus, dated 774A.H. 

(3) Ajuither eridoriimeiii of Muhammad b. Atinicul af- 
Kliatlh. an inheritor of I he book, dated H23 A.H, 

Then it 'vas aetjuked by St iaik hu'bisiam V'diiu'd-Din 
for his own Tibrary, a& it bears lus seal and autograph 
signature. It Ls now preserved in llie Ba^'azid Library. 
Istanbul and is one of tlie most valualile of the 
Qattilu existing in Uic vvnrld. It isdrnntcil hy the letter 
lor Veiiudiliii or yin the loot-notes, 

V. I, Orieni yuart 1213,, now in the Llni^'crsity Library 
Tubingen. Ex. Preussisebe Staatsbibliuthek* Berliu, bear¬ 
ing old acc. N0.213.. acr]mrcd by (hat Library to xr>27. is 
the fifth abnosi complete Ms. dated 562 A.H- fxibh A D. 
w'hirh once belonged to the ImpcrLal library. CakuttAf 
now iliD Indian ffatiunal Library, Belvedere. Calcutta. 





The ulcmit3^ of this Ms, can he easily aseertatncil from tlie 
uitcmiil evidence found in the Als. and from the external fea¬ 
tures rlesirribed by persons who have used it in Alijiarh, The 
dale of colophon i,r. Kabi' IL 5^2 A.H, = February t ih/ A U. 
Ls a conclusive proof, as there is no other Ms. nf this work 
fmovvii to scholars so far tiearinK this date. The description 
given by Mr, S. H. iiaranT in his article on '‘Muslim 
Researdies in Geodesy'’ m the Al-KiriluT Commcinora.tiDU 
Volume on page 19 also confirms this fact. 

This Ms. is tranjjcribed tarefuUy by Afml-Fath Jsasr 
b. Mulianimad b. I^ihatu'lliai b. ^in Ifanian scribe 

w ho mentions the liate of transcript in two placest on folio 
na b at the end of the first-half of tfic loft and ako on 
f, 1> in the colophon, where he gives the corresponding 
Iranian rlato, month mid era; IsfandSr Mutlh 565 A.II. 
Shantsf. 

Tills is a liistorieai Ms, as it contains scvera .1 endotse- 
ments of great owners, the earlier ones being erased pur¬ 
posely. On thi* fly deal, uudememh ihc title, in Kflfic gold 
letters in a qtiadrangiilai space of with gold borders 

and fubrication, the history of the cntiy of this Ms. into the 
library' of a high Iranian revenue official is recorded The 
owner mentions hts name as Aw'had b. As'ad b. liahram al- 
Mustawf! al-Bailmtii who takes great pride in possessing this 
itnit|ue manuscript and calls it a "’precioiis dlariciti with 
W'hich he h^5 been crowmul in the lunnth of ifiH 

A.H.‘V’(lctot5>CT I 4 ts A.D 

It appears that thLs Ms, had l*ecn transferred In the 
earlier days from Iran and other countries to India and 
entered into the Library of the Mughal F.mperors. as is 
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honie by thecirt'iitarsflalof *' I'SV.it KItSn, tlwscn'ant of tTie 
ICrtjp^ror ShahjahSn dated A.H."-1640 A D. Since 

then, it had remained in India as a jimed possession of the 
\fughai Emperors in theirspcdataichivesamliater hdongeti 

to the. Im|M>rtal library, Calcutta-Thenretent to the Lytton 

library. Muslim Uiuvcrsitv, AliRarb from where It wua 
stolen and lakim 10 State library, Berlin, about n^-7. After 
the Second World W^r, this Ms. alon;j: with others has been 
depositwl in the custody of Tubingen University Libraiy, 
In I<>51 the Chiefniditwr had the ^ood fortune of examining 
it Thoroughly for the first ttinc. ;md to acquire its photostats 
and check it again with the transirript of Dr, Max Krause, 
liefore finiilly editing llii* text and printing il at ttie Dilira* 

The fraiilispiete and title of the wtirfc are in Kfdir onia- 
mental letters, in j?ohi and rubricaUon.s.It contains 351) folhis 
«f large folio swe, 33 lines per page, written on hrowid.Hii 
Khan-Baligh pajurr. in beautiful Naslth.voeaiiseid in [w.ru,in 
tan-coloured mk still 1 night and legible. The tables and 
diagrams liave also been carefully drawn and the whole texi 
is cxcellentiy pTcsers'cd. except lor a few* tolios 141-130 
which have been replaced in a later hand to complete the 
missing folios of the original transcript. The Ms. appears to 
have been coHatetl with another original cojw by the scribe 
liunsetf. Hence Uic authenticity oJ i.lic text li all the more 
coiiftnned. II has; not been catidogned any where as yet. 

Alter the author's *‘ Introtlurtion" to the book tjonies 
the list of contents of the it Mutidias, then the actual text. 
,AI ilieend ofcAch ilfayo/d.a short colophon is given by the 
scribe, showing theprogressol his trasrrriptkm till: he rcarltes 
the end of nth Maqdia or the end of the book. 


Tilts Ms. stands f if 111 in the i:hronok>|'i'i;al okIm fif «ut 
snrvry* anti has {iro\'Ml very' valuahltf rlitrinj^ our collattoj] 
Ilf the text and for vertflration <if Max Krause's transcript. 
For the sake of reference, wefiavc denotixl it with the letter 
B Berlin and w in our edition and footnofca. 

VI. Or, t<Jd7. Hritish Miisenm, hearing t^ir Henry Miets 
FlliaVs Lihnin' seal and ntimlier 4411, is also a de-htxe 
Cortex which once befonged to the Mughal Eraperots. 
*Alaineir and Farnikh-Siyar It contains the seals of several 
officials of the Enij^erors. ins^iection notes and 

Imperial endorsements, one o) them Iwani the date; 35 
Urdi-bihisI 10^4 Fa?!!. So then this may have entered 
into the koyal l.ibraty in the days of the Emperor Sh^h- 
jahiti (ruled 1621-58 A J)^, 

Tliis Ms. ha s been described in hill detail by Kicu in Itis 
St$^plcjni?jit lo fiu: C^itatoguf of ihi Aruhf. in /Ac Briiish 
MMHUm, No. 73(j, on p, 513. U is a complete text, 
transcribed at Baghdad in 570 .-V II. 1174 A,D. i,e,. eight 
years a f ter (he copy ing o f t h c prevhnis M.s. (No .\*) descri IukI 
alrove. 11 has Imjcii collated carefully in 571 A.H. 'U75 
Hence it is the Slxthilateii Mamiscripl of lliis worlttliat 
is known to exist in Uie world. It containsihj foiius. its sixe 
is T3 I" xf/^red momciB leaUicr-hhiding with gold medal l¬ 
ions in the centre and sides; 31 Jines per i»agc of f* long, 
onhrownish Khan-Baiigh paper, in bold A’ii.vAA senii-oirsivc, 
hut verj- legible style dark tan ink, jKirJtV, m sparing voca¬ 
lised sometimes without dots, but in a nmstcrly hand with 
scholarly mannerism of writit^ e.g the pmjectifsn of the 
letter Alt/ to the bottom to give it a tail shape. Tfiis Ms. 
has been designated by ns as*' L " for London, and J in our 
foot-notes. 
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VH. Mfiftlt Dfini'l'Kiitutiu'l-Mi^rivyah, Cairoi Is ihc 
Severnli (ifitcfl de-luxe copy ol the work written ev idently 
ffir » l^fat EiWtcrii potentate whose name has iniqiowly 
hifcn i)l»eliteratetl. Imt from the date and other indications, 
if th oUvioiis tlifti it ftJiS Iwen preparwi for the treasury of 
one lit the rulers id :^Kn ivlfn anti Aiuid duriufi tlie rule of 
the AvvAbidsinSinjar and N'asridti. It once btdunj^ed to the 
Xnl'al PtisliH i.ihmn' and has since Itcen transferred iu iQtH 
to the Kational Uhrarj'^ of Egypt. wJtere the CUief-edtior 
had the good fortmie ol exaitiining it in detail and adding 
it to the list ot ntannu’ripts titiits«d by him during the pre- 
paratimiof thcttuimimerttul etlitinn of 

It Is inmscribed by one [tstrotionier-caHtgraiiher 
Muhammad bin Mas'ildas-Sinjari at-Munaijim in [ umauiall 
b73 A.H--’ DecemhiT 1^74 A,P„ sixtetsn ymrs after ilic fall 
tlui 'Aldmsiil (altphate. 11 contains aWi folio!*. its size is 
ir >4 t4r, Ui lines |«;r page, written inlieautiful bold Saukh 
witii ruhricattiiiis golden frontispiece and highly decorated 
seiiii-kuftc headings and titles, and profusely vocaJuietl, Tlie 
tables and dfagtam!. have a]s<i lieen carefully and neatly 
drawn and preserved. The Chiel-editor has availed this Ms 
tliToiigh the kindne»a (if the authorities of the Egy'piiati 
National Library, Oiim in 11J51 during hb ,second visit 
to Egypt. 

This is the Sev eitth dated Ms, of this work existing in 
the wurid, U b ik-sit^ruitiri as M Misr and f in our udtton 
and fwt-notes. 

Thui seven de^tuxe royal copies ttaruscrilied by famous 
sen'iies haveiieen utilised tiithe stmidanthiution of this text. 
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THE PLACE OE THE QANO,\-J-MAS‘PnI 
IN THE HISTORV OF SCIENCE 


Tbe stcnnil half of tlip olovi^nth c'l'ntiiTj' ATK ia Uigtilv 
aiyiniftcajit in ilie history of mankind as period fd 
mteU<;ctiiaI aotivitj’ in Pa'sia, ,-Vmidsl Uiis flow(*ring of 
Uie Pordan genitis the achievements of AbQ Kaiitati 
Muluinmiiii ibn Ahmad al-Blraof (073-10^ A.D,} bear 
witness to a pro found erudition and a itenerons humanity. 
The spirit of this afte may be isatd lo dwell in thr enttcal 
khJJfrQnT, the philr^sophtiraJ Ibn SfnS , and t!je poet 
Firdaud; whilst of the first-named Profesisor Sartorv lias 
written; 

'"Traveller, philosopher» matlumiaLician. astronomer, 
ijeographrr, encyclopaedist. One of the v'ery ftreatest 
scientists of Islam, and all considered, one of [lie ^reat- 
€st ul all times. His critical spirit, toleration, love of 
truth, and mtellecfuaJ cnimifjc were almost wiiliout 
parallel in medieval timeS'', 

Horn in KbwaraJim in 36a A.H, <iur celebrated iiuth.or 
passed his adult life first at the courts of Q 3 b 3 s b< VVitsh- 
maglr. Prince of Jtirf^n, and ot Abu'l-'Ahbils Ma'mfln b. 
Ma'tnhn; hut soon after the ossassiiialion (*f The latter in 
■107 A.H, 101ft A.D, he went to Ghaznah. where lie came 
umlcr Ijie patronaj^o ot the Ghaznavi i^^uttans Mahmud 

f - Cl- Ill t7^writtiHi til tJw litiiofy At 
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and MasTid. It was ftnnii^ their invasions nt India that 
aJ-Birfinl was ahte by arcompanyinK IlicJJi to gain at first 
liantl his deep undt-istanding of Hindu thought, He dktl 
at Gbaitnah on 2nd Ua]aln 44O A.H. {ttulH 

Amongst ilie ttiany important wTitlngs of ai-Hlnint 
an? iii-Qdufitt-u'l-SftisSdi. the subject of the present 
notice, and tlire*^ otliers which itip\'itably enter into otir 
discussiurt of it. namely, ai-Kiidb a!-Athtlf al~ ISdqiyya 
{Vestiges of Hie Past, or Cliroiiology of Andent Xatioiis), 
TO'rikh (History of India,) C 1030 A.L\ and 

id-l it/him h-AwH'il Sind'ati'^t- 

tt't-MaH'iliit b a Itingtiii and impgrtant 
tmeyclupaedia of astronomy dvrlicated to Uic Snlltui 
Mas'hd, Tile preface relat<*s how Mfis'dd overcame lib 
rip{K>m-nts in the struggle lor succession, and the work 
itsdf rotisbts of deveri Iionks, suhdiVicUrrl into chapters 
whicii arc still further sM'tioni/ed. It was written in 
(jha/.nah between 421 when Mash'id came to j:>ower. 
and 427 A.H,.when it appears in the list of irimplvtcd 
works set down by the author hinuielf, Alter the stormy 
rdgu of MajimQcl. abBrnln! ^vas siticercly thankful to br? 
able In settle qurctly In the writing of what is probably 
ids greati^t work, for Mas*nd, defjpite his other laillngs. 
gave, the usrrfHKJtTter'-astrologer the niuch-ncitderl respite 
from niatfiial cares. There i& no rhinht ihai al-Biruni luid 
an uneasy time during tlir reign 01 ilahmild and had 
liitlc to admire this sovereiffn. for he Tsiys of this jkfriod, 
'. . it is c|uiie init^oii^ihle that h now scienrt? or any 
new- kind of research nhoiild artsi; in oiii day's, What wv 
hare <jf seimeo!^ is niithfng hut tiu' scanty remains of 
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be tier times:"* Inii in the preface tti a{~QdwlH «'/- 
Mas'udi where liigh-soundinff phrases extol the nrtoes 
of the uew niler, a feelit^ of gratitude pemieales his 
words " U it not he who tiiis enabled me fur the rest of 
my life to flevote myself entirely to the service of 
srience.. 

Tl»e eleven books of thb encyclofiiiedw. fleal pespec- 
tively vinth fund Anientalderimtions. Calendars of different 
rates, properties of the carclei the matheniaticai astrono* 
my of the sun and constellations and its use in the study 
of night and day and of tlie latitudes of cities^ the further 
mathematical ireatment of latitude and bnpinidc, motion 
of tlje sun in Uie-aodiac, motion of the moon, eclipses of 
the sun and luooii. the fixed stars, the incjtions of the five 
planets in their spheres, and ftniilly, motion of a planet 
ill the raidiac and its astrological significance. Embrsuing 
as it does the whole field of observational astronomy ami 
the measurement of time, together with the mathematii’s 
of tile Ptolemaic sysleiii. ti work of these dimpjisions 
• armmbedl-iriisswl fully wtiiin a short space lor it rarses 
many interesting <t»iestio)is. tml it is hoped, in this notice 
to indicate its main features and to omphaswe its signi’ 
firant place in the history of ioience. 

Iti realise the personal hackgnumd of the auihor in 
this coiinetdimi U important- lie had studied and mas¬ 
tered both (intek and Jiindu astronomy, though after he 
fiatl rehirnwl and settled in Ghaznali he docs not seem 
to have made any progress beyond whar his Indian 

I.. «n^iwl> itslJ*- < - ‘M- .. 



Iravds liad Uiuglu fiim; ind*?e<L as with mewl Ittlainic 

astronomers, he shows^ overvi-helminp stippon for Greek 

mcthwls. prefemrui! the lurid deductive iirK*i«'cnl and 
tfie geomctricnl repreatsitatUiti, Of critical iiidependent 
outlook, lie did not merely follow traiclition in this* l>eing 
in fact anti-Arab in disposition and for his times, extre¬ 
mely tolerant of the inteHectual outlook of oilier natbns. 
It was simply tliat lir preferred tJie directness of Greek 
methods to the subtler unalytkal idea> of tiu* Hindus, 
which usually had philosophical and reli/^ioiLs implioi- 
tions, Tluuiwc find his work lucid and orderly, with each 
section usnally dn’ided into three parts - a short general 
introduction, a statempnt of the problem under discus¬ 
sion. and an elahoratiDn of his own. In this tost he at¬ 
tempts to gel ft better understanding and to arrive at a 
concluston, often by comparison with Greek and Hindu 
evidence oil the aubfcct. He uses the manuscripts of ear¬ 
lier writers with tlie utmost dtscreiion, exposing errors 
of hotli authors and scribes. We find a spedal regard for 
the asirunatnicaj investigations of Ptolemy, A# for al- 
BlrQnl's ktiowledge oi the geometry of I he sphere, whilst 
it reveals a tltorOiigh acquaintance wilb the Greek con¬ 
tribution, it is in no a'ay a vomplete aiiUctpatinn of the 
great treatise tin spherical trigotioinctty whidi vi'as in 
appear some two hundred years later from tlic hand of 
N'ai^ir al-lUn at-Tflsi. Kinally, one shoutd not ignore the 
medtexal miiid in al-Blrunl when praising the objec¬ 
tivity of his otitluok in regard Io scientific problems. He 
undertoukft lengthy study of Hindu and Greek astrology, 
being espcdally inflnrncedby the latter, luid undoubtedly 


maciv the cmtoman* of the infltienre uf 

the pianeLs ami the zodiacal signs tipoii the destinioi of 
men. An Arabic truncation: with commenlan' of Plato's 
Ttm(4&>s found an honoured place in his library- 
In the introductory JHootcal-BiriinT deals witii the nature 
of the universe and with the system of planetary spheres^ 
tliedivisiun of night and day 4Uid of the year into nionths 
and da vs by dillerent racifs. and the solar and l-iinar 
years, Tliesc general conceptions iire essentially those of 
Ptolemy, Htjwever, on the possibility of a motion of 
mtislation «l the earth, ol-binitil's objective tuidnok , 
with its realisation of the relativity of astronojnical nu>- 
lion.t, seems to luive led htni lo » fjosilion of reset^’e, for 
in the Ta'riiih al-HfUd then! are io lie found tliese woitbi:- 
"Bajides. the roUtion of the earth docs in no way impair 
the value of astronomy, a* all appeararu'es of an astro* 
mimic character can quite as well becxplnincd nr^cordinfi 
to this theory as to the other with the earth immov¬ 
able i- Tlwre are. however^ other reasons which make it 
impossible. This question is most difficult tosolvw. I he 
must prominent of both modern mid anficiiL aatmmr* 
mefs liave deeply studied the niiestion of the moving of 
ihtT eurQ). and tried to refute it. Wc. too. have composed 
a book on the subject calltHl Mi/tdh '//W'Uf'Afm a {' Key 
io the Science o/ -■isboHiioty J. in w'hich uu think we have 
surpassed onr predtfcessors. if not in the wt^rds, at all 
events in the matter. 

CaJcndaric prohlwns twxupy the whole of the second 
iKiok. I-olluwtng iiiJOn his earUer reference to the practices 

tl> ttUil l. tw* tev'i'*** fiirihw WHoTih 
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of I he Arabs, Jews, Hindus. Romans, Nestorians. CopU 
Persians, and Sogdians in respect of the division of the 
)Tar, oI-Blrdnl now deaJs in detail with the llvrce systems 
of clrronotogy adopted by Muslims, Greeks, and Persians, 
their siroilurities and tfic conversion of dates between 
them, obscurities and errors, and the comparison, of tfiese 
tljree with Hindu chronoluey. Next the pedotls of laGttng 
and the great days of the feasts are ronsiderevl in respect 
of Judaism. Christianity, Islam, and the ancient Persian 
religion. Finally, a chronological survey is made through 
Chaldaean, Assyrian. Babylonian. Medcan. I’ersiati.Alex¬ 
andrian. Ptolemaic, Roman and Byzantuie times to 
Muhammad, ir/-^ fra, and the Caliphs .This work is similar 
to limt Id aI~Attiat, and on the question of Hindu 

eras it reveals no progress beyond what is also incTitioned 
in Ta’rifth ai-Hifid, In fact. abElrOnl mixes up the era 
of the astronomers, as in the Kftandaidtiidyka of Brahma- 
gupta, uith the Gupt^iklla. 

RfKik throe is of an entirely different character, It 
provides the (undamuntaJ plane geometry and trigono¬ 
metry mpiired for subsequent chapters and deals princi¬ 
pally with the reckoning of angles. Its importance rests 
in fi) the iise of the sine and {t\ the trigonometrical treat- 
tncnl of the shadow of the gnomon; There is also an 
interesting reference to terminology in which at-Ufriini 
says that the word sijdt (tablesl derives from (the 
measure of a rliord), which may be traced to a Pershin 
word which he writes • *j * again, jfvabd ( half-cliorcl) is 
called in India jJbtfrd, but since the Imlf-chord is widely 
used there instead of tlie chord it has taken the name of 

6 


the whole chord {jfba}, Hie main treatment is thntof the 
indes of circumscribed polygons. al-BirOnf tfstablishing 
these sides as the fundamental units from which other 
choitls might be evaluated; tUuSj he derived the chord of 
a particular arc in the case where ihe chord of the supple¬ 
mentary arc is known; the diofd of tlie double arc given 
the chord of the single are and nee versa; so, by a pro¬ 
cess of halving, the chord of the quarter arc. etc,; also, the 
cliord corresponding to ll>c sum ami difference of two 
known arcs. This investigation was u^teodud to include 
(he determination of the chord of i®, the properties of 
the nonagon, and the relation between (he dreumCerMU'e 
and diameter of the circle by successive approKimattah, 
al-Bfriinfs value of was slightly greater than (he accept 
ted 3.1466 from Citeek and Hindu sources. Superseding 
now the (ireek method of reiikoning by chords, al BlrQn! 
calculated the sine (rtf-jufA) of an angle froni the corres- 
jtonding arc. and \'ice versa, and treated simitariy the 
sinus versus {juih wankiis ) T his sine table was based on 
inier^'olsof 151 whereas that of the Surytt Siddh^nia had 
been in intervals of 3®45 important application of 
filane trigonometry to the gnomon (muu^ 1 enabled al- 
Blriini to measure Ujc shadow in terms of the Icnglli of 
tlie gnomon, to define rhe tangent imd co-tangent and 
angular elevation, and to investigate elevation by move¬ 
ment of sjiadow. T ablesof sliodows (kit^f , corres- 
poofling tci tangent tables, could then be constructed, 
Sm-li tables are to be found later in the 7lj-i>Itkkam of 
Nasir al~Din al-Tfli*f Sanmrqand Tables. 

Ulngh Beg. The basic relationsbips for ilie horizontal 


and vcJTitcal shadows; m and cast by a gnomon ut 
length q are given as 

tH q cot h , ^ 

where H is the angleofclcyation,i>r {when U>c shadow is 
along themifbday line I ihemeridi^t height* o( the sun. 
This next hook IV is a lung treatise ol ab si^'tions in 
which (i) this baste theory ol the gnuitign b fully elabo* 
rated and a.[tpliod by aJ-Biruni and in which fa) trigonu- 
metrical relationships arc developed for the sphere . Thus 
problems of geographical latitude are jiarticuiarly promi’ 
nent since they involve lK>th tij^and (2}. By constderhig 
a mcddlati section of the celestial sphere in w'hich the 
lionzon* ^eoilU* edestial equator, ami K {x>1e of ibe hea* 
vens are shewn, al'Blriinf wsis able, Uu-uugh the inaxi- 
tnom and minimum heights, Aj and df the path of a 
circumpolar star arouml the celestial axis for tJirougU 
tile ‘'Zenith heights" of thrf^un when in positions kiio^^'n 
wilii respect to certain constellations}^ to determine the 
latitude pj the piAte of nhs^^rvatian in the form 

Phi 

r\ 

TJlis expression, written os Phi h* 
artuaHy r>cairs as early as aWiattanf { c. 920 A,U.); and 
again, A, - ifi ( hi -hx) is to be tound in the work entitled 
(}$t ih^ L’se of the Aistrobaht by ‘Alf ibn 'Isa (Mahiln ), who 
flourished Mill earlier,e.850 A.IK What is especially signi* 
ficont about al-Blrunrs treatise in tiis tntuqiretation of the 
implieatioii^ of thb equation and his good result (3:^:^ 35*) 
for the latitude of Ghazuah. A table of meridian iusigbtjs 
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of Lhi' suu as observed from Ohaziicih was also com[iiled: 
a sumlar one had iM^en recorded for Baglidad by fjiabasfi 
(r. Syo). If the ta tit tide reckoned from 

Aries isXtfwfwftf. and in relation to Canrer is LayyiM^ 
the corresjjatiding 5UuV di'clioation is f)^lta and the 
obliijuity of lltt* i^elipitc Epsihti, then 

Sin Drlia Sin Kpsihu. Sin Lanfbdii 
Also «nee IMln and h are related by the ctiuation 
b f/ty* PH$ Plwi Della 

(tie approxiniatc meridian IteigUt A far any tiny may be 
calculated and comixtred with the direct nieJisttreniewt 
made by f^tiadrant or octant. In addition, al-Birilnf 
discussed in this founh luHik tlie nature of tin- obliquity 
of the ecliptic, and thenietUnd suggesletl by Miiiinmintul 
ibn ^bbflb for its determination in wttich (tie asstimption 
of the sun's parage through ci^nal tUstaitces in cqitul 
times al-Biruoi shows to he false. He also describes Ihe 
priucipid types of alidade, and here he reveals htsdepen¬ 
dence upon Ptolemy * 

III tumk V al-Wruni extcTuhi Ids mattieniatical dlv 
cussion to the problems of jongttudci He write?i esiiecially 
of the longitudes of cities in terms of the distances Itefween 
Ihtmi atul in relation to the occui rence of solar et‘Kps;ss, 
and effects trigonometrical calcniations such as thedeler- 
mination of the distance between two chics of known 
longitude and latitude. Tltcfeisalso an important chapter 
ort the directipn of tJie yt/'fM, In concluding this-book,the 
author deab iriili tables of TatUude find longitude for the 
location of citiii^s «tt tlw earth, and describes the regions 
of the spherii^d mtivena: a.s a whole in teints of these two 



The etiriier part o( B<H)k VT deals with the latitude of 
iiha^maht and of Alexandria acconling to Hip|>an*huir; 
whilst there b a discourse on intersecting orUtts with 
refcTchrc to the jtodiut* 1-atcr, Ihb diswxvursf leads *m to 
a study of tht* orhit of the sun. Ptolemy in- 1 /wwges^ 
Hook in. had explainefl the cxccntric and cpicyclh- theo^ 
ries. the epoch and Tnean |>atii of the sun the anomaly 
of the san (with a table)* solar days and the solur 5'ear. 
This investigation had been well i:onducted by Ptolemy, 
and we find that at-Birfm! has closely followed him. 

Motion of the moon is the sub joe l whicli ocrupies ah 
most the whole of the next Hook. Here tite author deals 
with the path ol the moon in tltt* zcwliiiic. its pliases, the 
liiscrepundes btlwcen its observed and calculated ixasi- 
liotti, and the first and second anomalies. Again, the 
elaborate treatment <d Ptolemy in Books IV aiwl V of 
.■f/tnogrst, in wViicfi he not only applies correction:^ to 
tlie moon's motion for longitude and anomaly, latttudir 
and efxx'h. but compiles a table fur the complete double 
anomaly, and adds fiirthet chaplets on paroUux and on 
the mtain in ayzygy ? - this is indeed so full that al-Birun! 
could hardly hope, whilst fetaining a geex^entric system 
of the universe, (o given liette.rocenunf. 

following once more the- general plan of Ptolemy's 
Hook Vt. al.Hlrfinl proceeds in his own Book VIII to 
ileal I idly with the chatarteristiits of lunar and solar edtp* 
si*s both IrotD the standpoint of urbitnl motion and ll»c 
optical i|U(srtiuTu* of light intensity and shadow. He dis* 
cusses tiir limiting conditions lu^ymid tt'hieb eclipjst* 
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rail not occur, deduces the diameters of luminous and 
UJumitiated IkxIIcs and of xhc shadows of the latter, and 
hassc^'eral chapters tie voted to such suh]ectasthe times 
til nstuf; and setting, twilight, the “mansions" of the 
moon, atid the lunar calendar. 

Tlic fast three Books of it’I-AIas'udJ are con* 

remeii almtkst entirely with the motions of the spheres 
of the five knov^m planets, their rLsiug and setting, pe* 
riofbi aiidronjiinctionSj and their |K>s)tions with respect to 
the "mansions” of I he moon ajcforditif: to I lie Arabs and 
Hindus; and especially with the way in w'hich Ptolemy 
ticcounteil for their motions in the final live Rioks f IX- 
XIII) of al-Birunf, with Ids leanings tmvards 

astrology, vf'ds clearly interested in knuw'ing the time of 
arrival of a paTtinilnr jilaiiet at a given postiion in tlie 
^iiacr HO w'e find him, in sections 7 and S of his last 
Book, writing abour the lortiiiies of cUitdren in Icrma oi 
the ytsars and monlhn and days of tlieir birth. Owing to 
the tremendous inIhienf'e and the extensive rtialhemiitical 
investigation of Ihotetny's planetary' Hitiory it is worth 
re-stating some of those major features which could scar- 
ct^iy fail to determine af-Hiriinrs approach. In dlMiagci/ 
HtMik IX, the astronomer, after itetting itp tables 

lor the miraii fiath of the five planets in lotigitnde and 
antJinaly, disrussed the urhit o1 Merriiry, pro veil that 
whihil in its drrular path the planet could tw-ice attain 
its greatest ehirtgafipn, and ralcolatcd the nuTnerical 
values for llie epicycle of the planet . A similar treatment 
lollovi^ in Bmik X for thr aiwgec epicycle, iieriod. and 
eKrentririty of the plimets and .\lars:- a compli* 
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malliomiitical swtiflu usinji Eui;lirl. \ I, atui cnJsn^ 
wUli tables ol amimalitsi Itir thi* Hve plairi'Ui and tbt* 
calculation of their longitudes. Jujiiter and Saturn wer<r 
investigated, with tables of anoniaHea, in l^ook Xf. (leno 
ral planetary theory, an attempi to ^■counl for the ajv 
piifejii itTQjularitiesof motion,baswf Iiirgelv viihjii the pure 
geometry of cirries oneJ ebords ( Eurltd III, V 1 1, ocmijnes 
tlie whole oi the last two Books- Ptolemy' investigates 
the esteni of recession, or slowiftii down in a part of the 
orbit, for each ptanci in turn also the inT^attsl elongation 
of Mercitry aud Veaus obliquity conditions and liie path 
in latitude, and helical risuig atui selling, nitii* ultics 
whieJs eoulil only he met by more corrections and an 
increase rn the number of dcctes, a^ in Ptolemy a gnneral 
Uititiry. are- the result of tlie adherence to a geot-entrif 
tlieory arid tvveal at once both the ingenuity and the 
limitation oi the Greek tnaiViemath'aJ mind, 

In conclusion, wesiiminarise Imefly the real signifirance 
of ai‘Qtittiirt Eiii‘y‘i’Uj|m«lit: in character, It 

re|ircsentalive of Umse great luudieval Ireatise.v, written 
by' such sdiolars as al-BTruiiI and Ihn ShiS, which hy the 
power of synthesis Hud steal foi completeness, in thidr 
authors, remain for historians of science a mirror of all 
the knowledge of tlieir tky. In the nattineof tlieir vastness, 
compilation o^'ershadows originality, and one has io 
search, as in amongst the accumul¬ 

ated achievements n! fwst generations and earlier races 
to find whether the author has himself contributed any 
new knowledge. With al BirutiT tlwdebt to Ptolmy. and 
in inrn Htppmrulius. within tlie field of gimeniT planetary 
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lUirory i& uftmplclt?. tlut iti othtt dirertions, as for 

instance, in the mimnur cH retraMin^ astrcmtitiniciL] data, 
in rertaiii proTittimii iif spherical irigonumctry. audJn the 
knowledge of U»e caltutlars of the ancient peoples of the 
East, lieadxmccs thecau.^ of seiuni'r- f1 »true that sipes 
occur as curly «is c, IW7 in the I lakutnite Tables of fbn 
Yanus, but at-Hlriinf, tt'itb his unique knowletlgeof Hindu 
sources, both expluiucfl their vahie and cxtendwl Uiejr 
use. Though the scope of lib work rtlating to the sphere 
is not comparable lyith that in the tr^Mtise Shafil n'l-^aiia 
ol NS-sir al-l>in at-TQsl. It b by iif* means insignifiraiil. 
for he exlubits versatility in hb application of the siiir 
relationship lor spherical triangles. -Storeover, he was able 
to use the tiiet liod of arthographic projection. As for cbm- 
nulogy,. (c.ifKW.A.D., 

A.H.), with all its technical and bbtorical detail of the 
various methods lor computation of time, is a primary 
;H>urce; atui since ul'Qtin(f» draws nixin it in 

certain respect we must attiicii considcnible imixiTtance 
5ils<» to th(j latter. AM^TrOnt is always Uahtc to inrrodnee 
if;me new' fact. Thus his Ibt of numiss of the mouths of the 
^ogdians is the si'antv remnant of a tosl Iratnnn dialec t 

and ihefehirc of considerable in tetest to philologists, I pi^n 

the iiuthor'tt accuracy «*»' can I'enemJly rdy. In spite ol 
occasional lapses. e.g. in the inlerprctntiou <d experimen¬ 
tal results or in [Kiorneeii ot expression, he Imd great faith 
in his own instnitneiiis and niethfub, and origumlity vr^ 
seldom larking* 

I . n. 5i*t(uMi Ctifiinolofi* \i>lhw fSjii l.tiflbb edlihi'S. 



Weend withaquotation from E.Sachttu's prefaceti» the 
En|,»iisli edition of Tn'rikh u’i^ffind puUttslied in tpio 

"As far as the present state of research alltw's fine to 
judge, the work of Albinmt has not been eontinuetl. Iti 
astronomy lie seems by his ,\fasudicus to represent 

the height, and at the same time the end,of the indepere 
dent devdopmciil of this Science among the Arabs. But 
nnmerous scholars toiled on in ItU wake, whilst in llic 
study of India, and tor the translation of the standard 
works of Sanskrit literature, tie never had a succesor 
hefore the days of the Kmperor Akbar,"* 

Whilst joining Sachau in his general commen^Uon of 
the eminent medieval scholar, we have to modify ^mc* 
what his opinion regarding al'Blrflnl’s achievements fnl 
astronomyt witlioul however detracting appreciably from 
tlieliigh excellence of al-BfrunT's learning as a wbploi 


r ‘ ‘ ‘ 




p) IL.SKlMjt. "WlUttlnl'k l,XLUi, 




Al-Binmi and His Magnum Opus 
AloQanunu’l MasHidi 


( AN INTRODUCTORY DISCOURSE 
ON 

THE ARBIC TEXT) 


By 

SjtimI Hamii Banml 


(pS-print) 


- o - 

Printed & Published 
by 

The Dfiiraitn*J-Mn'irif-il*OsmSnia 
(OsmSnia Oriental Ptthlications Bureau) 
Hyderabad -Deccan 
INDIA 


1956 AJ>- 1376 Ail. 








AL-BlRtNl XnD his MAdNl’M OPl’S 
AI-QANGN irL MASrDl 

‘ i 'r*'^ iij; J^' 

« oiJlUl JJ jB 3 * J« 3 ^ Ji-t S 

• jiji «.li^ U ^ I ' ^ 3 

* And 1 iiray f«r God^s ^fl\'tlu^ and sj.w:i<)us Jwnfity 
Ui inake me fit for adapting Uie right wwrsn wnd help 
tni* in perceiving and realiidng the inith, and fBcilitate itfr 
pursuit and eniighten its courses, and reitwkve all impedi¬ 
ments In achieving noble objects. He is all powerful to do 
as He pleases. ** 

(From the autograph Ms. dated A.H.416, 
of al-Wriinrs Kilabu'i’Taltdid p. 45) 

“1 do not scom to accept truth fcom wlujtevcr 

ju 

source I can find it»“ i iitda p. t'Uii 













THli MILIEU 

A ver>- ciirly tradition tells us that when aLBiriinI 
detlkaied his magnum oJVmjf to Sult 5 n Mas'iSd of Gbaz- 
nah, after whom the work is named, the Sultan in bis turn 
rewarded him with a earners bad of silver, but the 
savant thankfully retumed it. saying that he did not m*ed 
the moncyj nor lo^nd money for its own sake. Trtilv no 
amount of riches could match the wealth of knawledg:e 
that this really great woi'k contains. With the puhlicatbn 
of ai'Qdniiuu'f-Mas'udi, the Jiistortans of astronomy 
would, as never lx*fore, be in a positkm to appn*cinte 
the actual adtievements of the Muslim astronomers, us 
wdi as aUBlr0ul*s theoretical and practical crmtrihti- 
tions to his favourite subject. 

His tiroes, talents and experience were all perfectly 
lilted for the work in which liC undertook ti> render a com¬ 
plete and to-date account of astronomy, when it had 
readied its climax amongst the Muslims. 

He had, at hts disposal, about hall a centtw)''s inces¬ 
sant perifional labours as well as morG than two centuries 
of continuous labours of other Muslim astronomers. 
In the Pnfmt to this book, lie says tliai from the very 
outset he had devoted hirosell exclusively to this 
department of knowledge, and did not count his achieve¬ 
ment in so many other hdib of learning, almost eticycTn- 
paedic in its range. For no other sciwlar ever before or 
after liiin has comlnned the study of all that wasa^'ailable 
in hb tiroes/rom the Indian, Greek and Muslim sourres 
and at tlm same time lell behind him so many original 
cantrjbut (ons of hb own in numertnis spheres of learning. 
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This ts hardly the plat'e ftiller ai count of all 

hU auhiavcauftHs. SomothinB to thnl * hiw alrtady 
tietn itlUmptctl by the present writw in his Life ol 
al-BiiTitii and some ollm writings indndiiu a lecture 
on -al-Bfriinl's Sdeiiiifie Aciiicvemcnts” delivered in 105-^ 
in t he Iran iwtt-ty of Calcutta. Here 1 woviid like to confine 
myself ton brief account of al-BIciluf's life and contribti- 
tion& in relation in the work in hiuid- 

Like all Btcai men .•LBirniif was a proiluct nf his ape 
and his pmitness lies in hisln'int: mtidi Ahead <»( his own 
times.His nge wTis ^iarticiilArly marked for its keen inter¬ 
est in iistKinnmy Its historj' of whicli, aI present, wc 
ItiLve some p^mpa^s only, li-is pot to he written eoiw- 
pleiely. 

That histor\' goes liacfctothftbcpinninp of the ‘AbhSsid 
Caliphate in the first half of tlie second century of the 
Hijrab and received its greatest ini|jetns at tlie [lands of 
the most culi^bteni-d Muslim sovereign. al-Ma'mftn. 1 he 
Muslims started with some trAnslatioiis of the Indian and 
Persian works on astronomy and then witli the iransla- 
tionsofthc Gretik astronomers, inctudinp Ptolemy, wlmse 
MtagijuNt o^us Syntaxi&. better known as 
occupied A special positinti in their minds. Most of 
thwie tran-ilations and original works of al-Ma^mfin's 
times are lost, We know what hap[)ened to the scores of 
books in Baghdad at the liands of the Mongol hurdt^of 
Hiilaku, and much of whal whs left, wuseventunUy des¬ 
troyed later by the ravages nf time and subsequent wars 
in the Muslim countries. Sonieglimp!$^of these ive have in 
the works of authorii tike al-BiriinL A searching study 



would re^Tjal a very fascinnting story of flic afliievemifo** 
ol at-Ma'mun'fi scientists, particularly live at^ironomtrsof 
the aflc. We know that he had set op i*t two u'ell- 
c^uipped centres for astooTiotnicaJ observations and resear¬ 
ches in Baghdad and Ikiniasais imcler a band of dieting- 
ubibed astronomeis. He had almost a passion for ibis 
science amJ soufsht verif teat tons and necessary corrections 
on ovciy* pnrticular point. Let us take i>ne instance, He 
wanted to oscertaiti Hie aciun! dimensions of the earth 
and got A single degree tncasuied more than once at seve¬ 
ral rilaces. But bis insatiatile ft-al for ivsearch is nvidiy 
illustrattd by a curious antHniote tweniioned in an impub- 
Ushed work of al-BTrunl, where he relates that towards the 
end of Ws life in thcctiiirfte of hts invasion of the Byjmn- 
tine territory, while al-Ma’miin liappimed to pass by a 
Tununtain adjacent to tlic ‘jea.hentderfd oueof hi^ astro- 
norntTs. Sind h. 'All, to ascertain the iKirth's diinendons 
by a trignumcTrical method, wliicli was later suct-css- 
fullv repeated by al-Blriini ut Nandnain India. A glance 
at the chapter of this book dealing with the Oblitjuiiy 
of the Ecliptic ( Jfcif' jl') wilH)ediffident tonbow that 
a large number of independent otuscrvations. as against 
a couple only of rlic times of tireek list ton otners, were 
carritul out in tbe huid^ of the Eastern Lalvpbate to verift 
the actual degree. al-Birunl Siimself carried out ai least 
tbrise of his own, two in his hoindand ami tlie last at 
Glmana h, 

Tl>e Muslim astriHiomcrs tried to reinvestigate sdmtmt 
the entire field of ustruuomy and. it appears. spiHually 
(liiectcd their atientlon to those pans where differences* 
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nf obs^^'^tion^ or opittionji exited. As wie proceed fur¬ 
ther aJ-Binlnl's efforts in this direction by canrji'ing out 
his own independent researches on such points \iill be 
noticed markedly. 

The fourth and fifth centnrifej of LheHj]Fah (X & XI 
centuries of the Ctuistian era j were marked by coafTic* 
tinp pofiticHl divisions iti the Muslim world, Thecultumt 
con tacts ^ however, did not altogetlier cease amongst the 
variovis parts and what was written in one part was often 
after a short while available in the otfier parts. eKC<?pl 
perhaps the extreme East or the W'est. Emm aMlirtinrs 
boohs it appears that he was nut cognlxant of the resear¬ 
ches in the Fatimid land of Egypt, and the Umayyad: 

land of Spain. No references to his coutemporaries, Ibit 
V uJiiis and Jlmn'l-Haitliam in Egj'pi, or Maslamali and 
Ibmi’l-Samli in Spain are found. By this time tfiese 
countries Jiad also improv^f in thiiit sdentifio studies, 
but the Eastern lands liod a much earlier start in this 
respect. 

By reading id^Qilnanu't'-Mai'iidJ one can Imve a gUtnpse 
of that spirii of sclentifii' adventure that had been in fused 
m tliese countries and the rivalrj’ that existed amongst 
tlie several states. One ^ds, Teferettces to some of these 
dtsiltigtiisliod astrnnumers and their chain of observations 
from the metropolis of the Eastern Caliphate. Baghdad, 
and the heodijuartens of the Bitwailiids to semuindepen' 
dent states at Isfahan, Homdan and Raiy to Khwarazm 
and GluucnaJi and other important places. al-Biruni had 

a kntywh^ge of the results achieved in all these centres in 
the East and kept hiro-self in touch with the chief orgiuii- 
sersof those esTablisIuncnts. 

»V 



ms LIFE 


He was hom in the fore^nooti ot ThurscUiy. the jrd 
of Zilhij, 362 A<H. (4th September, 1)73 A, l>.) of an 
unknewa famity. in the outskirtsof Rath, the old capital 
of Kbw'arazm, and most probably was left an orphan at 
a very earty age. He was brought up and educated bv .Xbi) 
Na$r Mansdr K ‘'All h, 'ir5r], a distinguished member of the 
ndiiig family of Khwaraam and a lEading mathematkian 
astronomer of his lime, who by oral and written 
in.slniction tnstilTud tn al-BlrGnt an insatiable love for 
scientific studies. It was Abd Ka^ who put abBTrunT in 
contact with Uie former's own veteran teacher, the 
famous astronomer, Ahu'l-W'afSal-BRsjSuI, then living in 
Baghdad, for simultaneous ol>scrt*attt>r«s of solar eclipses, 
for determining the longitudes in Khwarasm. In IrU 
unpublished "at-TiMid'', al-l 3 TrllnI says that lie almost 
lost his eyesight by repeated solar oluiervations in the 
observatory he had set up for himself in a small village 
near Kath, He began his liieraty career wiy' early. His 
activity was unfortunately disturbed towards the tavd of 
3^5 A.H. (995 A.D.) by the war Iwtwecn the two rival 
chiefs of hi.scountry, M'amnn oljnrjinia andAbQ'Ahdillah 
Khwarazmsbah of Katfi. ncsulting in the tatter's murder 
and the fall of liis ancient djitasty. aJ-Bfriinl <lid not slay 
there for lung after ilie event and shortly after 387 A H. 

A.D,) left Jiumc in search ot some suitable patron 
and for a time found one In Shamso*l"-Ma' 5 Jl {^bfis U. 
Waslimgfr. the Ziyarid ruler of the neighbtmrinK country 
of Juijan.and himselfadisitneutshcd poetjiterateur and 
Iciver of learning, to whom al-lSirunT dedicated hfe first 




roajOT worh J^Atharu'l-B&qiyyU, wliidi dcabi with ilje 
oUcndHrs and chronology of ah tJic peoples ktniwn to 
him. Qahfts held al-Blifini in very high esteem and 
desired htin to share the ruling povkW. But al-Blrilnl 
left QabCis as he did not like his p;umn*s lyraittikal 
nature. Previous to his ^dsit to tJria court ai>BliilnI IjtttI 
stayed for a short time in Kaiy and met al^Kbtijandti an 
eminent astronomer of thrysejiartsarid the inventor of the 
SGXLaiiL known as sudsu'l-Fdkhn, for which at-Bfrfinf hits 
i‘3rpressed much admiration. Some tmie in 394 A.IE. 
(1003-4 Alt.) he returned home at Uic mvitation uf 'AJI b. 
Ma'miltt wlio had succeded his father in 3ft8A.I L(99^A,U,). 
Time had hcaierl the old wounds and ahBtnlnl found 
in ‘AlT and his V'azir Abul-Husain Jdiihamroad b. Ahmad 
al-^uhaili more hisnane and enfightened patrons :it 
home, where later on. the third of the line, M'amOii, proved 
to he a great lover of learning aiirl in later days apiiears 
to have appointed a.1-BinlnI liis MinLstcr, till after that 
king's murder by tiie rebels in the army and the fall of Ids 
short lived dviiasEv A.H. (ioi6 A.D.}. MttluiiQd in¬ 

vaded and anni-xorl Khwarazin in 41JH A.H.iiaiyA 11), 
al4BirhnI set up an obsert'afory in the royal palui'c attd 

WHS parikuiarly i>usy in those days in his stinlitr:; in 
astronomical ftcojrraph)*. This was probably tin- most 
nnimppy moment in his life. Ntu only was hM scientifir 
work once again disturbed and his most Inving patron 
dead, but he wus also himself dimed aw^v hv the con- 
qaeror to Ghaxnah and for a short fieritid evim kept as 
H pofitiral detenue in the Jnrt uf >faiidim. whiirt. iinwes-er 
tie w'M able to cany out histneasnremctiU nf the Earth's 


(timensiotiSv Npxi year we fmd bim u'aiideriiif in tlie vici¬ 
nities of K&bul aitd f^aBctligr mrr^'ing out iiis teseardies 
for latitudes in Ujosc parts. He met Malitnud somcwliene 
on the way, whik' the latter was returning after his famous 
expedition to Matlmm and Q<'iniiauj and shuwi'd to al- 
BTrfini Uie luiiiiueprecknis stone weighing some 450.UiVA- 
qak taken from ntenipfe in Maihura. al-Uirilni, who has 
described it in ids at-Jumiihir u'as not murli iinpre^^ed 
by its quality and Maltuifirl disetTning the fact jnmedih^ 
teiy withdrew it from ai-HTnlnl's view just to keep up 
themudr eXaggemtei] tint kins of it& value in the pL'itple's 
minds. This curious iticulent very welt ilhistmtcs the 

relations that subsiatetl between these two great ineii. 
aUBirunl was forgiven ntid allowed to continue his work 
and establish an obsorv'fltpjry iti (ihazimli. Me was even 
constiltiid now and then >'in scientific matters, and pro¬ 
bably highly valued as an astrologer, but be was never 
totally reconciled to his fate at llmt court, 

In his '^al-Tahdfd'* , an autograpli Ms, ■n'ai least contem¬ 
poraneous copy of w'hich exists in Istantiul (dated 4JO 
A.H. loas A,l),}, wo find Itim most discoiistdate, but not 
altogetlief rlespairtng nf rtsuniing his scientific work w-bich 
hr had left mamiplele ait home and regaining all thoiiintr 
rials mcludlngn bemisphere on ivhioh ho Inul Irt-vn mark- 
ing ail the longitudes ami Jatitudesof the various places 
ascertained byhis own exert tons. Of the several works hr 
wrote at tihaznah. wr have lortunately rccnveriKl twi> 
mathematical treatises latikhrUjn’t^Autdr and //rddii t~ 
MiyUi written in 413 .\.H. (1^-2 A.i>. 1. lioth piiblisbcfi 
by thn Ditiratu'T-Ma'arif. like several other tmns 
connectcsd with ol^Btriin!, 


Hul Ky far tlie mofit notublc event lit* Hfc in those 
days washb study of Sanskrit and extensive reseamhes 
nn India, its peupte. titemtiires, and sciences, specially 
nintliematii-as and astranoroy. Out ol a number of his 
profound studies in this purttctilar line, including a very 
exhaustive work deaiius w-ith Indian Astimnomy. which 
arc alt lost, we ore stUi Jeft the most valuable KitdJtM'i- 
Hitul, the unique testimony of his arduous labours on 
India m well knonn thToughoiit the world. 

By bis vast Indian studies the later genera lions svere 
so much impressed that tliey believed that be hod tm- 
velled in India for forty yenre. But after a long study of 
die subject, I am fully convtncud th.it most of Jiis studies 
were mrietl out in Gliauiab with the help of the iiidiati 
scholars living tlierc. Tliere U no doubt that he travdletl 
in some parts of die Western Punjab up to Multan. But 
l>cyond that In* never went and knew of StndJi, like other 
parts of India, only front tlie account of other people 
who hail travelled in or, belonged to those regions. 

How many years did he actually tievote to these 
Indian studies ? Ji may intrprtsc many, but it is another 
proof of liH great genius, tliat before writing bis fndic» 
he does nai appear to have given more than four or ffve 
years of his time to the^ ex.icting Indian studi«^. But 
he never ceased to continue hb work in this special field 
along with hb other siudies, for some five yearn after we 
still find him keen on finishing his lx>oks and translations 
on Indtan subjects. V\hat other books be was actual!v* 
able to write on India even a tier tJiis we do not know; 
for no records arc available and such books, like so many 


othi;r5 of bis, are )o»t, We have his own list upto 4^7 A. U, 
A.D,)* when he was aJready 65 hut still fnU of 
*est for life and work in the futute. He tells us that at 
the aj^c of bo be bud faflen ili severely and menYcied 
after much difficulty. No doubt alt thtsse Indian studies 
mitst hatre taxed him a preat deal. 

Somelhingof his niuthoU iti pursuing the Indian stu¬ 
dies Is menfionetl in the / ittiien, hut not very explicitly. 
Some references in other works throw further light on 
the subject. At first he relied entirely on the interpro- 
teti>. whom he tried to check by sheer tact . Later on he 
made appreciable progress it) testing them by .the texts 
tlivmselvcs, Hy this tune he must have gained suffirient 
knowiedge of Sanskrit far his purpo^. Further on, he 
ad\*anceij far enongh to tmnslate by himself from Sans¬ 
krit into Arabic and vice-vcrsa,. But of this later stage 
we have not nmcii left to Eorui our final judgement. 
He had collet^tcd a whole library'' of Indian books 
from far and wide. It is a matter of great regret for us 
also that on account of pfjUtical strife and warfare bet¬ 
ween Ills own people and tUv Indians, he was prechiLled 
from visiting the real centres of Indian learning tike 
Bcitares anil Kaslimir. 

What interest Mahmud himself had in tlu*ae studies is 
not quite clear? E’n'dently thmugh aLBfiiinfs influence 
Mahmud got some of his coins struck in Sanskrit legends. 
Hut al-Blnlnj was never in sympathy w'iti) Mahmud's 
ways in India, and we do not kiioiv as yet of a single work 
which Iw dedicated ta the conqueror. On the other hand 
a uxdJ known pas.sag« in tlie indica actually speaks dis- 
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Ijantginf^ly of liis Indian exploits- 
Alt thisattitudcofal-BlruaT changed with the great rpn- 
t[iLemr*s death. The firiit thing he did was to take !>tack 
of all that he had teamt nf India, while tvriting fudicit. 

With Maa'^d’s accession to the throne the atmosphere 
became distinctly favouTuble for al-BTriinf. We know 
there was not mud I love Ifiijt between the father and the 
son. tn the last davi^ Mas'(id lia^J been actiialty Eabonring 
wider Mahmiid's displeasure. Mas'Qd was ttiniperamcn- 
tidfy a very differctit man Ironi iiisfatiier, ^^evcr somudlt 
suocc^ful in the affairs of state, he w'as i^uite a U-amed. 
jx^rson and an entighteni'd patron of the fcknces. 

Inthbveiy Ixnik we Imve al-Biriinl’s own tiistimony 
that the SiUtan was very good to him and it was only 
as a mark of sincere gratitude that he dedicated nt-Qilniin 
to that ruler, Fmtn the intenial evidences in the book, it 
appears that it was begun some time before 43 iA,I'I.( 1030 
A.Ih iind completed sometime after 427 A.H, /1035 A, 11 , 

HIS SUBSEQUENT LIFE 

He wrote some oilia- minor works for the Sultan, hut 
during Mas fid s reign his main ocmpaHnii must have 
been the completion of the QutiAn, It appaers that os snon 
as lie had ftnisiied it. be icnik tip other works, For Ids 
successor Mawdud, hr wTote liLs fainoiw ’'al^Jamihir" on 
Clems and Precious Stoms. which has also been puiiiished 
by tJie Daira. This is reputed to he the best book written 
on the subject during the whole Mnsiim period. He 
wrote anotiier book nn Ethics lor the same ruler. ILis fK?st 
known work omnpiltHj after he was eighty, ts a Medical 
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Treat Kittihn'’S‘^aidan& deal ini' with simple dnigs, 
some extracts from whicli have been publislied by Prof. 
Z/tkl Vahdi Togtfn of rstanbul in llir Mcninirf; al the 
Archaeologiral Survey «l India. Nu. 53 pp. 108 143, 
An imperfect translation of this work was tnhclc in India 
in the times of tltutmisli. the .slavi^king of Delbh atid 
the late Dr. Meyerhof left an incomplete edition of if 
which is now lyin^ in the Jnstkiirc Francaise, Cairo. 

We do not know the exact date of his di^th, but the 
traditional date, Friday, the 2nd. of K.ijab, 440 A.H. 
i a tSi. Sept. 104W AJJ,), alter hi* was sevonty-se^'en.is 
altogether fictitious. Ifnfortunately we have up pri!rjsc 
knowledge in regard to the last 13 or jb ytsorsofliis life. 
From a irontcmporaiy jurist we liaVe a report showing 
al-Blmnl's anxietj'^ to leam something new even m the 
very throes of death. 

tij '■ai-TiihiU". al*L«rriuI has remarked that a scholar 
sliould try to learn at least the basic principles of every 
science* oven though it migtn not be inipossibk-to master 
all the details of a science. He wantet! e\'erybody to be 
a philosopher r.tf. a true lover of wisdom in the real sen.'te 
of the word. 

His method of study u nsto concentrate on on? pnrli- 
cuUir branch of science at one time and after c-vltaiisting 
ill! its Contents to take up fresh sludia* never h^ing 
sight of Ids mum concern as a specialbt wiiik* trying 
to make lib own, wliat ever else he chose to deal with. 
Tims every book that ho ba,s written bears the disihtct 
impress of his genius and in ever>’ science that he hiia 
untioriaken to d«ii, he 1ms left original contributions of 
hb own. What n viurt range of studies he commanded and 


what a haJancrd ajid xnature meutoJ cdticjuc he had deve^ 
loped, is twc easy tb imagine. He is a moAt in<JefM:nda5ii‘ 
schrttar and no respcetor oj pcrsonaHtics where tnith ti 
concerned. He was alsvays very cnitcal of Aristotle's scien^ 
tiiic theories, and no less of l^tolfniy’s and pointd out 
boldy wherever lie foimU that they had swen'ed front 
Uie riglit path. TUii* al^QdttSn bears ample testimenty 
to his indeiX’ijileni.’e ot judgeinent. 


As soon as we open the book, we find him (ii&iwtrag 
and censurmK some ol PtoJemy's arRuments in support 
rtf the very first propodlions of this science. And if In* 
accepts the roinudity of the EartJi or the Heavens it is 
not for the reasons given by Ptolemy, whicl) he rejects 
one after another, as being mere assnmptiotts of an ttU*' 
scientific nature. Ptolemy thought that the sun iuid tba 
moon and other ficavcniy bodies were of divine naturi- 
uncreated, everlasting, incorruptible and spherical m 
form and moving in circles, m the splierc and the circle 


Were the most perfect focm and more becoraing for thoM* 
bodies and their movements. For such fantastic view^ 


■tUmriiiil had BO patience, he ruhsl them out as altoge¬ 
ther beyond science's sphere. He even contd^ 
that the circle is beiier suited than the other forms Uks 
the elliptic. 1 f ai-Bin mi tliink^ that the Earth is not in 
motion and stands at the centre, he accepts and expounds 
tiM fie«- lor rtrictly jffc 

He is alino^ free fmm the theological or u^'cn 
metaphysical bias and ivorks wiUj an mtituly independ¬ 
ent mnitl rejecting all the sopematurai or sufierstitioiis 
notions uhtnil Asiropomv. 



A L’ifANCNU'LMAS' Onl 

In the face ot acluevemenb Me ajre apt to forget 
the spade iv^ork and other preparatory lalwnira leading to 
such astonishmi: rcsnfts. In the cafMrof ahBfnVnf they had 
involved a tremeudous effort. There is hardly any portion 
in lliis book w hich had not already receiviid fnjm him 
ampler treatment elsew'lLcrc. It appears that wath that 
rare insightAvhicli is part of Iiisgcmus. he hitd directed his 
Studies tn a must ordered manner. He had, for example, 
started with the snbjecl of Calendars and Ciiroitohigy on 
whicii lie had written oklmrately simie35 years lx; fore. 
Tlieii he took up Trignoinctr>' and Shadows and on these 
two subjects we have two of his earlier works published 
by the I>aira. On the Longitiulissajid l,atitudes he wrote 
several lH)oksincUidlng<t/- 7 i/AJf*f,which deals mucli more 
iti detail witli topics like Ihu OhUquity of the Ecliptic:,On 
the measurements of the Earth, he has treated niote fully 
in tile same book and in a si«;cial trcjitisc «I lao pages 
no longer available to us. 

From his early age he hud begun to collect an exten- 
sivo library of hb own on Iu 5 favourite subjects, and 
apparently jxissesserl alt the well known IxMiks on Astro^ 
nom>’ written within the area extending from the Me¬ 
diterranean Sen to the Bay of Bengal- "Ihcse includwl all 
the externt Greek. Indian, and Muslim authuni, except 
probably those btdonging to the Wotem Muslim lands 
of Spain and Egypt 

He is not one of those 'vho are reluctant to acknow- 
te<|ge the delit of Ins predecessors. In the preface he 
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lii^ ftill stinse of gratitudt* toaJI (il ih^niand 
tallies cqiiat care to indicate his own share anti views 
where occasion ariites; Me in ten tied 4 it-Q 4 ntin to t>e an 
()p-to>date Ertcj'dopaedia of Astronomy satpplantiii^ 
a!) previous works ranKin^ from Ptolemy's id Modest to 
itf’Magciitifi'sh-ShijhioiiniowTi teacticr.AbfiNasr. Almost 
a tradition had |;rown up of wntiOf* enmpretiensivflyf and 
there was another sijcli work written by Abu'J-Waia aljoj. 
Tor those who Imvt; not studied liU life am) works 
It is inn easy to reoii^ tTie imios be had taken to master 
the entire subject before putting bis pen to tliis Iwok. 

He had afreaily coinmcntaS on all tlie mustantiing 
works of his predecessors like l^abasb, nbKhwirasunf, 
al'Earghibih ni-liaitSnl, Abb ^ia'slmr and the Siddhan-' 
tos of iJie Indian AstmnottiHrs, Hr had himself crom- 
pi|r*^f fomiitrly some more restricted and motlerntc sized 
texts on Astronomy I and even Asirotogy, in which he 
was thoroughly vprstMl but docs not appe^at to have 
impficit faith, though in the people's mind tuid in the 
court he was treated sa the greatest asirotuger of the 
world. Some five years earlier lie bad compiled for an 
eduaited laily of hts tmtive land namwl RaibanS his 
KiUhut-fa/hfm both in Arabic ami Pentian veraions, 
treating oftbe clementarv- Mathematics. Aatmuomyand 
Astrology, There he remarks that most iieople consider 
the last subject m tlie real fruit of tJie untin* science, 
altbough on Im pan he prefers to mnge himself on the 
side of the minority, Le. those wl>o think otherwise. 

In aU(tiSuuu abPirani*s met bod is to collect tfa; best 
available information on every point and sometimes in 
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iraporiant mattiers to render a htstork-^ and tromporattve 
treat meiit and to disclose wliatever lie had persotiikUy ob- 
sm'tti or investigAted as well as the complete piocesses 
by which the various restilts had been achieved t 

He had a i;pt‘cial skill for devising instruments and 
equipi^ed ttnder his own supervision two n1.tscr\'atories in 
liis native land and one at Ghaainah. He has left quite the 
best book on Astrolabes named rt/-/si(iVr6 still extant in 
manusenpts. He invented, for the cathedral mosque of 
tilia/oah a time-niachinc based on the Koman calendafk 
hut was much annoi>'ed by its rejection by t lie Imam on 
occotmi of its bciQi; based on a non-Mitslim calendar sys- 
i«n. He remarks that the mcasitremcnt of time was a 
purely secular mutter and convenience and utility were 
the only ainslderatiuiis which should prevail . 

It would, how'everJ'H! luijust to cumpare til-(Jdnf 4 n with 
an £ncyc.lu|iaeilia ol modem astronomy, as the iormer 
lus a very limited range. It is only when we compare al- 
Blnlni’s work with hit prtdeceasors and contemporaries, 
that we notice his advance on all sides, 

AL-UiRCNrS THEORY OF THE UNIVERSE 

at-Rirunt hatl some ideas very strikingly shnilar to 
Lliosc of Einstein and other modern sricntislfi refLuttUng 
the Universe as a whole. Like ilitni ho considered it to be 
situated bn the ontennost surfatT of a limited sphere - 
(Tt j 

Uto Einstein he also reputed the idea of Hie universal 
gravitation as an actual forr* on the ftruund (d its being 
altogether opix^sed to ejjjwrient v: 


(VTu^)^^^ 

Furiticr al-Btrtof coiisiderMl tiiat when a part ofa 
mass at rest nit)ves.fr<nTn ono pari tu the other, it ruox'cs 
in a strtugTu line, hut oh the other liand its movement 
round ancTthcr hiKty at rest is of a circular nature and 
represents ittmovemcm round hi fixwl point like the 
Earth's rentre, 

Jc <,* JiJ Ijd } 
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Hcrt too he is very mueh in agreement with Einstein* 
who held tlial curvature of the spacc*time in the neigh' 
iMJurhoofl of the Sun caus»i>s Qie planets to desGrilM; d- 
Upsus, whereas if all the masses were infinitely mnnoved 
they would deserihe straight Imea. 

Noidoubt al-Ulruiil’sconaiptinn ol the t'nis-erse was 
mure static Ihan that ol ojir modem astroiuimers who 
hold it B3 an altogeUier reatless body full of movi-metHs 
and evTdn e^nding and ronlraetfng. Of cuuise some of 
these most adt'anced tUouries can in our present state of 
knowledge be considered as more or less of tentative 
nature only, 
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Kfwtiiii's theory oj L'iiivi-[>>ai (travitatioiml [>uH 
uiaiiietl umlisputecl for two i;tmttJri 4 R»till ji had lo la* oiiKli- 
fifd in the light of better knowletigf and substituted by 
Einstciii*!* more lulvarued theories id Kdatlvity. wiiidi 
liavi* revolutioiiflJizwI otir kleas of Space. Time. Mutter & 
Energy' as rouceivetl by former tliinker^, jin much that 
111 the pn^senl stale of our kjioivled|{i‘we find hk>nr!md 
Russel remarking 

!*lji fact twHinuM all motion b rekiive lee t auncH 
distinguish between the hypothesis tiiat tile Kurtli goes 
lonnd the Sun and the liyplhesis that the Sun goes 
round tlie Earth. The two are merely ditteffid svaj^sof 
describing some <u;ruretice like saying lluit A luarriiiB H 
or B mtiT Tips A* . I - *:.. i. j’i To Kepler and (ialileo and 
their op|XJuentSj bowcvci, sinen they did not recixjiike 
the relativity of motion the j:juestion in delmte appeared 
to be not one of ciniventeni^ of descriptJnn hut of objec¬ 
tive tnilh. "gkfU({W<i « pp 

It should go to the everiastiug credit o1 aJ-Btinnl that 
mncli in advance id his times he held an identical view 
and has express^ it in his al-hfi* Si* — 

k-i ^htJ^ ^ '* ^ 

^ijji jam u ‘ f'* y 

. **iyi jji j* ^ j* 

^ ^ ' Jiil ^ iSj-^ i 

‘ .Up j 

I d. A ^ ‘ J* J 

- J] tj/j. iiJji H:S j 




** I » kiml tit liimplf Astrotatiif, iuventpd b\- Abv'i- 
Ss'iiJ-alSijj;!. noi comiK>s«] of tbt* Northern and South* 
cnt seftioa'i nf tht* Stcv, iind knott-n ils fiz-ZiiuraqL 
J Kkfd it hitiiit'Oiiely nod praised Jiim a {^reat dt*aJ, astl 
nisttil on an mfbfwndpni foundation, the basis uf 
openiiion nnfl cmistnirtion iies in some pt-ople's bdicf ttjat 
llie tuQtroii ties in the liarth anrl not In tlie Sky. I swear 
tJmt it Is an nnceHainty exirejnely diifiLuli to revive or 
hv (iiy life contradict. nicrNSjmctrimnsand ilstronomera 
who depend merely (m tliu Hues resulting from tneasut^- 
mcjits, have no ntrans to i.-ontrailirt tliis thuor^'.For in 
vtewol the fart tlLti it is the sanu* its ttiemoveiuent 
iteett ift concerned vitjL*lher une ascriiif^ it Ui the Earth 
or the Heavens, (n both the aisrs it does not affect their 
srience. tnn if ji \» possibh^ to l oiUraditi ihb* Itelici and 
resolve the imcertaimy. I him anion** st all the phtlostt 
phers it shoidd Iw the enneem of the physicists*" 

ft may be (jointtiil tnil here that tla- question of ifie 
t-.nrrh's iiiovemwil was vrry kn-nly debated 

Iiniougst the Muslim AstmmHuer^m tlieioth attd nth 
ixittunes of till- Christiati era, and the echoes of their 
disctission an* still dificentihir in ij/^WhjJ«, where(pp, 50 
lV 511 abHireid trie^l to niei-t their ohjeettuns. It is 
A pity that I III- Works of »u-Si|2T ami others nho held ■^uch 

vjeu s have tint siir%-5vwl, It Ls cmain vJiat I'wititries Iwfon* 
t opeiuu-us. a hw Mwslint Asttuuonu-ni hud freeh Wdievetl 

uiid unrkwl oil ifiK JiyiKrthttik, 

^tmllariy. rrijunihift Rrai itatioji s.jiu*. of al-Hirftnr's 
«»rttem|»oraries. ami Newton cuntuHes after lu-tieved in 
a MiuvrrMl fnret n^idin** in matter and attrui tfnj; thr 
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AJ'liirfliif dUi iifii 'ht?Jicve m iturh n uncvt^rsiiJ lort'c^ 
Nor did Uk iUustrioiw naiUcmpontnes Ibnu’Mlaitliaiii 
iinci AbiVS^d-.il-QOhf.'I.ikr BinstHn alJ thchstf befluv^Hl 
dial gfBvitation is onty the ancdaraiion of tht mo^atu) 
is neither derived fmm mttside nor |>aris tin* and 
would not deviate unJess obstrurted by some unpcdmient 
I lake lilierty to quotti fixnn al-KhSisItir who '^vtole 
75 ycar» after al-Hirilnb borrowing fmtn lju» two abovo' 
mentioned Mu slim sa\'aiits:— 

p i) l|r m (^1 , 

Jl iji — !1 J* J^l .^1 J ) 

J j Zaji J\ iji J X3\ Jci ia5 f\J\ 

-0—^ J ^^ ,* * ^ 

. dUr 

* d WjU> Jjft j 0jU ^ V ^ iji)l dJlr j 

J' 41* jl U • Ijjl If f 

i 4*Sii ^iiS* I |LUII Jl 

^nie day W'e may fierhaps discover some nnptiblished 
Work of al^BIrfinf wliere in he may havr- dealt with the 
sitfajeci in flctail hot we have sniTicienI mdiratiuji'i in 
ttl~^iiniln that like our (iiudern srirntuit^ he did not at all 
believe in the objectivity of such (orre in the (.^niverse. 
C(>SM(h;t)N'Y 

In ul-(^4inaH, ahiUrdur has out liuaiiTdeii aoy setentifif 
hypothesis alKiui the origins oi the I tiiverw. but in (ft 
TokdfJ we have a Uuig dlsoouree on this stihjecl, A|tfiinst 
tlic prevelein phiheiophiial idea* of the rnh’etiW’ lie has 


clcriuiiitiiraied thwi it be tritaleU^aii iJn 

the other hamt from the eviiitTiffi ot the rtutks sincl the 
jitutiy of the ntittjml forces iike wuier iind Hreon the surface 
of the Earth, he rondudis tliat in theloiiK periodsof its his- 
toiy It has 1)mt lUid is still iiiitler-gDinj; chani^es. Hut it ts 
mit tasv to compute the precise rime the Eartii should liave 
taken siitre its v^ry [lemitmiiiK. Me was verj' juudi iritures- 
ted In tlir variniis CosmogOnieSi known in his time and hatl 
even cullucicd some id Hiein in his IkmaU, 

< «(|r}t ^ ^lU)! ^JL* ^ iv—iia}l tlAUL' a-C 

( • V * • j ) 

:^.which lomied a supplement toanotlierearlicrcoUectian 
by a physician. 'Alxiu'l-Malikol Bust relating to the l>eg(n- 
ning and the tmd of the EatiIl Tl woulil repay to persue 
titis subject ID Prof, VatTdt's extracts and more completely 
in die origiaat text of tU^. Ktt^hu't-TtiJtJTd. 

THEtrEO CENTRIt THEORY OF AL-BfKChil 
In al-Bfrunl has upheld the Geo-centric 

theoiy.not because he wasntiawanjcif or belittied the He!* 
io-centtir theory. In fact time was not yet ripe fordecid' 
ing this problem with ubsoliitu certamtv. The Astrono¬ 
mers were still busy in observing and collecting their 
data for cbei*king ns well as correcting the former tihser- 
vations. It goes veiy nmdi to liis credit tliat al-BTrijm. 
as we know, throughout kept an open mind in such 
matters. We have to remember the- difficulty in support¬ 
ing dll* HcUoeuiitiic theory. If was the absemre of any 
apparent changes of tlu* dtsfitnt stars’ planes in llit 
Heavens or of tite objects falling frnm the height on the 
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rsirtlt stir lair. AlU't vvvy cum plicated iiuHlurit abi>urva- 
tiotis and computaliuitsi sucli itUilt Iparallax) lias, been 
actnalli olwerveil in the ease uJ shthe nearer stam and 
t'l'Cfl tJie dtstaiil Nebitliie. Hut in tJie ahsonre uf the 
teksmfte .Hid uther nitidern instriinieiits ol prri'tniuiK the 
andentj. hail lui means tit ascertain suduUspiacenK'nis. 
In fad eKcrfil a fevc philiKcipliers like Jliri HnS and 
Kaklirn'd’Hin Kaxi they tlmui'hi (bat all the fixed stars 
bcimiKrtI tn thentiertnd the same Heaven and cairiilated 
Uit dif'tancc frfiin the Kitrtii nt a iiitit;|i shutter nu)j|i;e tlian 
evenonr nearest star. Kneii planet, they tiicnighl, bad u 
separate Hravim lor itself. Ami Oimi tliey hod anutber 
diflieulty to lace. i.c. the siipfaiscd tnuvement in Hie 
nrrle. an idea fjrijiintitiv basetl un t^laiu and Aristotle s 
mctajihvsical iiutwns uf perlectiun and Iwaitty 

Even in liis earlier daj s. in hb cuntruvvrsy wit!! I bn 
>Tna. aMlirfniT Iiad qucstinnid tlu? stamdness of this 
notion, :issertiiic uiv bis [>art fbe w|aaI validity uf Hie 
eiliptLcal nr uNal torm. Tiie same is his vtcff in dZ-^dmin. 
It stands lu hb credit tliai he aune sn close to the 
revoTuttiinttry itli^a of Kepler, vvlio lor tin* first timi* 
«imin-ia(iHi the planeiary movemeiit? in the elliptical 
forms. 

Even Iriiiii his rmn l^■aJche^ Alin Xafi ^ tn^tise on file 
hpliencity of the Earth f .tJ A/ J)piiblisheft by I he Oaim, 
it is c^'idoni that (o him anti his pnptl, tin* circular move* 
mciirs <>l ilie Heavens always meant mere jicnrnelrk' re- 
pn^entation of man's cibserviitioits from the T'.artb s (ilat- 
ionu and notbiui; more real or sacrpsanl: 

jC ^ 4 it-Jl «j* jl 'if i' Jji / 
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^jjji 3 €^ j ^ 

jm j '^j** j' * * J^ 

■ ( t u^) 

Similiirfy al-Binlnl remarks In al-^SU^r^x — 

jl C^ 'ilf^ ill' iT ^^'3 

ob ^ ‘0^4 j' 

jW Jc VW * *U“' ^ jIj*^ 

r^;' i >■> ^ 

. (r* W Jl' 

'* ft istiifijully (innccivabJc that I he shapu of thr Uni^'rtrse 
be splierical, or oval nr rHiptical or cyliiiririeal tir othi- 
cat nr consisimj: of severat *iifle^, Pinleitiy’i iirgiiincnt 
from the stan rt'tainniff (he .saute THU'S in all tlto 

parts rtf the Heavens anti kw*pma *1 ih same dtrerlion i* no 
sttffirient reas^jii by itself, hut it pnfrJmles tfie other 
forntir oa’ina to the nattire of the motimi itself as well ns 
the fixtures that the heavenfy hsMlies ileseribe in flieir 
movements," 

It cannot, however, be deniod that all tltcseold msis- 
ters Were straining? the evidence lo hritig ii m line with 
the idea ofdracribiiij; ihe movements of the lieavenJy lx>- 
dics in circles. For if it were true tliat ilu' I^rth is in ihc 
centre and the Minveus move vouiul it, it «hijuld tiave 
sOTvtsl as ii.!i rertJ fenire aiid the very pwif ol lUtHt ‘ieo* 
centru; Heavens. But «U those iihiiivts' I'entr^ m:vet 
xictually I'OiTetponded with tlir EarHi’s ventre and they 
had to MiveiK !ljr nimbrous .wiletn o( the Fvcrntrics 
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and JipicycUs lu tk-pcribt! tbc pathi» as rtscurdcd 

hy tbi? stani in the coupst? tliietr appan^ni niniioiiSc 
Wiili tti* adVan<^’‘ of wt* aft* always wiser 

(iiati our prcderessors. hut let us j(ive ilicm itie eredii 
tlmt i» tlieir flue. Hits dieori’, liow-so-ever iuuJty^itcliiev- 
ed its objerl toil v«r>’ i^^real t?.stpnt, su foras Uu? snuly td 
the appiirent uspeets ol the Hravuns cancemed. I'or 
ordinary piirp«J 4 »*.'si it iianily inallers wljotJier we consider 
the day tind ni^tiit due to tin* tnovemetit? oi tin* Imrth or 
the :iiuU4 

How some cm i iien t .As i ro itotu ers J i ke A rist archus, -Ary y - 
atfhiiTta and al-SijaT wero ahk* to atlvancu the Hrliii-icn- 
tri*' tliL-orv roulfl nnlv he describf.'tl ms lucky flasluts ol 
infipiration. md iiujch Imsetl ou the known demonstrahie 
<taia as on more or less barest losumptionSf Tlic vuue b 
true of ('opemicits, who was yet fur Ifom any precise ih'.*' 
ory of tile Universe, He TOtained the s>‘slcni ol i ifcles 
and Epicydes- It was really an advmice un many fronts, 
the invention "1 iek*a:ope. use of pendulum and the pre¬ 
cise ubsurvatiort^Si of Hrahe and suhseftiicnt tlieorwation 
of Kepler tiuit evenimdiy Iwt to J^ewtoUi and iuourtimci 
to Einstuin. We, huwevur, do not know' if wc ha\c ye< 
rcadieil the Liliiiuate, perUaiis we fdiaj) never f(?nch the 
etui in our scit'iitifie .’ivlventUfe. 

It wjr>only thv lalumrs td Uie preai srieivlisTS Hke al- 
Brnjnl that finidualJy led lu extend uur raut:e of know- 
ImIkc, Snme of their ofisct nations are still \iiliiiible and 
rmd.tahly of perennial interest- (Hints liave lost their in- 
trinsic value. As AhflNa.srMmi?iir rightly remarkt^li Tlii^ 
only shows that hiinmu kmiwledgr, Hkc Immau nature I* 
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imperfet't. Du’ imth bitiHiriiU Ui rcadi and tlir ulUitut* 
<»r absfttuie tntth Ih twyoitd tht‘ rpach of 

^ j i i %■ 

-^4;JI -lk;i i\ } iJ-Jt. 

TALENIIARS AND CHRONtnxXiY 
Aftrr disciuising ut aft on'jnnHJ tuumtcr ^ 

fuisic [>roj-Kisi turns n?Kardinf.'1ht’S|j)ii'rridl\' of Hie Heavens; 
iind tKe Eitrlli liiiil the fatter'^ fixed and central, but ex¬ 
tremely irtfli|;nil]catti, (Hrsiium in Oir t^nivehat*, and itie 
nail ire of iht* Ejistirri ainl V\‘efitem motioiii m the IIimi* 
vons, aj-BtriiuJ |>ro*‘c’eds toderine those iina;jmAry eircJv^ 
like diernles, E<itrator, LtmtttttiOrs. latitudest)hUi|ijiu% 
and the si^ns of Zodinc ck, wfiicti are used by tlir M- 
troiiutnei's technical terni?» for I tudr trcatineril of the 
Ueamisantl HioEarlJt and wliiclt evrr>' student slimdil 
know before enUfiiii^’ tin; subject. 

Tin* next (mrt fitifn the fourth chupterol the first Maija' 
lu to iJiP end Ilf the next Tdaitula (pp* ndain* tu 

the tlismssjon of Time as tmrtefi in Astronomy, and after 
ifefinmg the day-tiiglif and the varifius kinds of lunar and 
solat months and years, proceeds to render a detailed 
iiceouni of the calendiirs of tin* different petiples. kiumir 
In the author In it/H(>froiv» be has supplied iulrliiiunal in* 
formatiem alien)I Itidtan systemic and I lie mode of eonvert- 
bi^ the most important fndian era SafrScaJa into the Htf- 
mb. and Ah:x:inderfan eniS and vioe-versn. 

According to aUltfriints researches Zooiaster> the noble 
prophet of Iran, livwl Hiy yi;arf before Alexamlw. (p. gdl 
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anrt I2ifi years before the Iasi Persian Emiwror VexdgcfiJ 
^ {>. 131 ). Similarly lie points out that the era Icnomi after 
AJexander began from the tenth ^'ear of his death, and 
most important era SakkaJa precedes by 587 years the 
other called (jtiptakala on which the Indian Astronomical 
treatise K hand ak handy aka is based. 

He piunts out that the beginning, ot the Muslim era of 
at-Hijm corresponded with the firei of IfaniKiiii a.ccordit)g 
to the pre-Islamic calendar. He catculates lhai exactly 
3472 da vs had elapsed between al-HiJrah juid Waigerd. 
He infonns ns tliat the ancient Arabs had learnt thi* 
system of inier-calaiion frotn the Jew'j of Vathrab ^«nr 
20O yenrs before the Prophet's migration to Medina, and 
ilte piljitrimage to Mecca a:; well as the marheting days 
and festivals fell in lixcd wasons. In the year »4 the Pro¬ 
phet‘s migratN}!), thu pllgnmnge fell in S/w iidn, and io the 
Prophet did not like Uj perform it and restorcrl it to its 
ancient tK»ttion after the conquest oi Mecca. It^is also 
noteworthy that acironling to al-Bfrtlnl, the Ih^phct din! 
on the 8th of Rabi'u'i-Aipfpal, and not on the uth a^tit ist 
gencniily btdieved now. He calcubited that nine years, 
eleven months and twenty days had claf»ed since tlie 
date ol bb migmtion. 

Very r-aluable and curious information may he gleaned 
from thb part of the book by those intercsterl in the 
history of ancient Persians, Jews and Chrbthuih living in 
ihc Muslim lands in abBirhnrs time. Pot instance, he 
points out that the Jews and Chrbtituts very mneh diffc* 
Tftl amongst tltemselves in reckoning file date of Adam's 
Wrth, He, on Jus part, thought that it ft'us not pcessible 
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to as3i4»n jjuiy exact dates for smch remote events for 
wbich no reliable reports were available (p. 145 On the 
other hand like inir modem Oeolofiist!!, he buliwed tUal 
verv ton^ perifids (d time W’le needed to account for the 
|Kist history of the Earttu 

TUIt.ONOMETRV 

The ikirtl MactaJa dealing with Trigonometry has 
alretuiv been translated in (jerman Hv' Carl Sc hoy and 
subjectiHi to critical amdy by Mr. M, A. fCaatim of ttie 
Muslim University, Aligarh.in his article *‘AUliIr5nland 
Trigono«ietTj*"m tlie'Al-BFrOnf GmunemorationVolume'* 
which hr rtmcUides by paying a liibutr to tlie rntitheind' 
ticol genius of al'Bfrnnh 

"flow astautshing it looks to modem mathemnticlaiis 
thut a ptunom existing rhnusand years iwurk happens In 
produce sc* intirh originiil work inspite of v^’ little 
resources of tliosw times, at the same time plays a consi- 
derahte pari in diverse fields with astonishing accuracy 
and matfiematicul rare* 

Tlic world still knows very little of «d>Blrfint as a 
great mathematician and many of his original contribu¬ 
tions to matUematics stUl lie hidden in the paj^rea of his 
master^wurk the QiIndn-i-Mas'ildi and niany of his other 
books which perhaps may never come to light 

OBLIQUITY OF TH£ ECLIPTIC 

The fourth ^laqata opens with llic detaOed disc-ussiun 
of the Obliquity of the Eclipth!, a subietrtof much litsto* 
rical and scientifir importance. 

We know that in its path round the Sun the Earth's 
axis is keeping an inclined angte of alHmi 25 'f4 ditgrees; 


X»TI 




al-Birnni calls it the angle fattmjtJ by the in ter‘Section ol 
tlic Celestial Equator and tiie Ecliptic. 

( iJacSll Jll j» j ‘ ^ J-i- (^li' j ) 

Tlve Indian. Giinese and tsarlior Greek /VstmnnnuTta 
agreed that it amounttvl to 24 degrees. Bui Ibelater 
Greek Astronomers like Eratoatlienes. Hipparclms and 
Ptolemy found that the angle had deflined to 23'’51* 
and some seconds rmiging 1mm 19’ ly only. W'hen 
the Muslim Astronomer renewed their ohsorvalions In 
ahMa'mfm*^ time tiiuy discovered that it hadstili further 
decreased in the meam^hile. The>' thoueht that it was 
due 10 the defect in the instmiiicnts . juid the matter was 
ptirsuetl rontintnisly by their siicresstjrs to establish the 
real valtie. 

After manv oUservaiiomi from time to time the results 
■» 

were ftiund to vary frotn 35 to 32 minutes. aJ-Biruni hbn- 
s^f repeatf^j the obser\'Utions several times in Khwiraisiii 
and Ghaannh and found that bis results^ amounting to 
-3**35' viilii those oblaiuedby Ids illustrious pred¬ 

ecessors like Muhammad and Ahmad sons of Mibia, 
al-BaUani. lbnir?' 5 ilfl and Ahii’l-Maa, Accerding to 
Nailino, at-Blrfinl's value exeeeiLs to a nominal extent of 
0.5? only. 

It did not .however, strike al-BinlnT that in reniiiy the 
angle of the Obliquity iiseK had been declining progress- 
sivcly. It was resetA'ed to aome other subsequent Muslim 
Astronumers like al-Earqalf and Nasini ibDin af-yilsJto 
come to this conclusion, which correspoiwls with the view 
of our modern scientists, who compute Uial the change 
amoLtnts ro about a minute in 125 Jc’eais. 
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ASTRONOMICAL GEOOUAPH V 
In thb anil tbr next Maifalx aTBlninl deals with the 
theories of Latitudes and Lnn^tudes and their aiiplico' 
tions in dclertnining times in day and night and fixing the 
positions iin the Eart h's globe. Tbb was a favourite 
subject of at-Blrilnl and liis at-Takdid mainly concerns 
with it. There he mentions i hat lie ttml an idea of compiling; 
a Get4(raphy,i:ombi«inKtbi: reatitresoftheSam5nitl Minis¬ 
ter al'.laUihni's work fnow lost), dtecribing the various 
riniixtries and illustmting them by maps, and otlutr kind 
of books (like that of Ihn KhiirdMhih) on the Routes uiid 
Dtstances^of imporlunt places meuni (or tin? beaeflt of the 
state and the travellers. Tie tells us that be spare^l nmthcr 
bis influence nor money for collecttti'’ Informatioji and 
constructed a hemisphere of ntioiii 15 feet in diameter on 
wFiich lie marked the LougitudiTS and Latitudes iUTcert>^ 
ained by Ids own investigations tn from filber relL^blc 
sotiTces. .\s wc know' (he work was intemiptixl by 
Mahmud's tova-siort of Khwaiazm In A.ii.4oS. 

Hjs researdicj- in lier^-raphy consUttitu a ver>- sifaiifi- 
cant part of his onginai contribution to onr knoviiedge. 

Dr. 2eJci Volidt Toguu has already published some extracts 
Iromlheii/-^Jngu,n.\:-Safj/irtt(f andx/-yfii»((TAirin (heubove ^ 
numtioncd Memoir entitled BT/finrs Pktun ofih^ WarM, 
particularly from the which served as a middh? 

stage Itctween his researches in Ktiwaraxm and the much 
mure nd^’aneed knowlc^lRe nmosscct before undcitaklfig 
iti-QdniSn , 

It is a pity that most of the other Ixjoks he wrote 011 1 

ihb subtect are lost beyond mucdi hope oI recovery. We J 
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know at Jiiast tlie Mloiyving titles frctm Iti&touin i ijiit ctint* 
piled lu427, A.H. 

5jj \ * *il ol(U« ji_j^ otS"{\) 

I* *j J ij* Jy^' (^) 

4>'jVi j* j ty^ ^ ^ 

^jj T ■ J Jji^l S i>* “4:^^ J J (®) 

Jii ^ ji'Sfi i.iit^i Jji J dll. J (^) 

-•JJT. j Jl^-' 

^j ^ i* j ijXjCl jjU. j:t 'j (V) 

*j r. J(a) 

JA1 j. j j (^) 

k- i- ^.A ^ * (TT ^ )' 

and liaJf a doaen treatises on iht; correct determituuion ol 
tile MtisQm Qiblu, a subject also Iniell^ dealth wttii in 
dl-QiliiHn. and ul-TttMid where lie rij^htly emphasises its 
imjjortanrv for the corTwet performance of Muslim pray¬ 
ers. Besides (he theoretical ifiscussion. we know lie actii- 
nUy took the trouble to fix sticJi direction from Gtmznah 
and another place in Afghanistan called Bu.st. 

HIS PRElJiCTION ON THE EXISTENCE OF 
THE AMERICAN CONTINENTS BEYONH 
THE WESTERN SEAS 

In diopter nine of the fourth Maqalah, where aM^fnlnl 
presents a short laccount of the inliobited wotid^ he re- 
iniirks that the Greeks had terminated the inhabited 
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wo^^<^ on ibeirsicteHy the wast tine of the Atlantic Ocean; 
as they fiad no reports except about those islands (Cana* 
ries and Madeira), not nny far from there. Nordid the 
reports frtini the Far Bast exceed beyond the limit of a 
Imlf circle, thus confining the knowrj inhabitation mainly 
to the two oortlieni quarters of the globe, not because, 
says our autfuir, it is oecessaiy by nature or climatic 
com1itimi.‘: but simply because of tiie lack of reliable 
rujjorts almitt tljc remaining quarters, U is indeed most 
remartcabfe that iie gtrs still further in his hy 

asserting that land must exist l)eyond the seas bet^'een 
the Western and Eastern Cfiasl lines of theJtnow'n world, 
thus anticip:iting Ihe discovery of the American Conti- 
nent.s in lhi‘ Western lieinisphert;:- 
u* \ee ^ i i » 

ili v'j^ <jl * • • • • jl Jpi4f!‘ 

«\|r •Lli J 

( Mi ^ /U1 J'UV' ^ J.^') 

“Ttwre is nothing to prohibit the exigtenee of inhabited 
hinds in the Eastern and Western parts. Kcithcr extrranc 
heal nor cold stand in the way and 

therefore it Is necessary that some supposi^^l regions do 
exist beyond {the known) reniainuu; regioui rtf the worhi 
surrounded by w'aters on all tire sides. * 

HIS GENERAL PlCTCliE OFTHli WORLD 
Even the general picture of the world as presentfd l>y 
at-BIrunl is rOTiarkably accurate. He tells ns that tiu: 
length of the mhabited world is greater than its breadtli. 
It Is surrounded by the seas on ollitK ddes, and the 
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curious uceaus in the North, Wcitt tutd South all 

4»nibin<; at diffcreitt pomts. It) tho Nonh, his limits are 
set by the liabitations of the Suwars, Bul^ars kussians. 
Sclavs an<] Assovs, in tl»e West by the northern regions 
nf Arrita. Sptiin, France ;uid Rome other j>ftrts and un* 
known lands, and then the voidest regions unsuited lor 
hahiUtkm. In the South* except the groups of Easi-ltuho 

Islands ( f I ^ 

Ce>'lon and a few others, lie itdmita nothing much is 
kno^^Tl of the lauds or people fionv the sailors in those 
parts. In the East. Chfna forms his terminui. although as 
mcnttOTied alwve. lie verj* much |>eliev^Kl in the existence 
of the regions I e.g. Japan) lying in the Far Hiisterii ocean 
as in tlie West. 

Except for the upper portions, he knows no thing much 
of Africa Iwyond the .sources of the Moon across the 
Equator niter which he thought the oceans roming from 
llift West and tlicKast combined. His detailed knowledge 
of the sca.s, gitlfs and inland fakes like the Caspian is 
'I'cry precise. 

MEASUREMENT OF TllE EARTH HY AL-BIKCN'I 

In chapter seven ol the fifth Maqala. iil-BrnTnl deals 
with the dimensions of the EarthV gl<^. As I have al¬ 
ready treated ihLs subiect in full detail ni my special 
study **Mu5lim Rtjst'arches in Oeodeiy’* in the Comme¬ 
morative Volume pthlished by tlie IraLn Society in toS* 
on the occasion of aJ-Kiriinrs Millciuiry Celebrations. 
I propose to touch upon it here rather vciy IjHcfly. 

The ancient f^rwk and Indian Astronomers had 
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^ttcmptcii tlic niea&iir<j{iieiit of the Earth, but ihe»tai:t> 
dards of their mea^urenrieiils were Rot prepiaely known to 
the AsiTonomersof al-Ma'^^niOn who was kueii to know the 
acUiiil dimcnslotts. He, therefore, ordered two praties to 
measure separately two dejtrees of Longitude by operait* 
ing ftxim tile same Id opposite directions in liir 
plains of Sinjar near ih>sul. After comparing theit lesnhs 
they complied that a single degree consisted of 5t> ^5 
Arabian niilcsand the Eartli Vriroinnfercnce :)o. 401J mill's, 
which according i« my coJculatioiis come to J64-, imi 
feel, and ^4, 82;^ Englisli miles respectiiTiy •tnii when 
compajiMi with the tnodeni ciitrnta.tioni. tin- former eji* 
cecds by ?.'if mile and the latter by 171 tniles only* 

In order to satisfy himself, al-BlriiDT tried wit hoot 
succi!:^ to measure a degree by the some method in the 
plains of Diliist^ . But later on. white in detention 

in the Fort of N'andna (in West rhinjab Jjic rt^orted to 
a trigotiomctncat method aa suggested by al'Ma'mfin's 
Astronomer Sind b/AU.Tbe ivhole operation is desetibed To 
ut-lahitt 4 n ilhout mentioning his actual values, al-Birtini 
obtained his c«wti by calculating the height of Uie peak 
of a mountain in the neightiourhuod plain and ascertain^ 
ing in the sight the declinintion td the Uoriion from the 
same |X)int, Ho found the length of a degree to consist 
of a little more tlian 5b Arabian miles, which, aero riling 
to my calculatkins, falls short by about 13 mites in llie 
radius and ya if* miliiS in the cricumference as companfd 
with our modem scientists. 

A slightly different account of thb event is also given 
in al-Tahdid, from which I conclude that it must have * 
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liappencfl soinetime towards the end of A.H. 40R or to* 
wardi^ the wry hcgtnrimg of 400 , wlien soon after we 
find aJ'Btrfini in a t-cn' sore state of mind wandering in 
the neighbourhood of KSbul. 

I may further mentlonjiy the way, that subsequently 
aJ*Btrfjtt! also measured thr area of the Earth's surfat^, 
and its volume and w'^ight in gold. 

VVe should, bow*ever, reiiicmbej- that a 1 though his results 
came very close to i.liosr of al-Ma'mrm’s Astronomers. 
uJ*BfrrmI lias preferred to ust tiieir measurements, as he 
Rays their instnimclits were niore precise and their tahours 
of extremely exacting and fast idious nature. 

TABLES or LONGITUPES AND LATIIT’DES 

In nt-TaMid al-Blrunl tells us that as he had made 
Ghaznati his socund hotnu, Ue was anxious 10 cam' out fill 
his favourite scientific researches tlterc, and dcteraiine 
for the first time the coirecl [joiigitilde of Ghaanali by 
rpference to Baghdad. He had lived the former sLuiiiude 
as soon as he was there, Ijut ihi; establishment of the 
Longitude was a much more crmipHcated affair. By the 
time he ivnite the present work he had accomplislii'd it 
successftiliy. 

It is necessary- to reinemher tliai in the matter of 
Longitude much con fusion prevailed in those days. Some 
had taken the Canaries IfOauds as ihe starting point, 
according to wiikh tliey calculated Baghdad lying fio 
degrees to the East, while oUieri treated the farthest point 
on the Atlantic coast as the primary Longitude, a*'cording 
to which liaghdaci was suiiposcd to lie at a dfetance of 
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70 only. al'BTrunT ■lutermint’d that the (Utferovoe 

tietwccn the honjifttud^ of Bt^^hdad and OhaKnah amoiui' 
led to wqtiderfnlly cfo5c to the actual difference 

of i3'^j4'. considering the fact that it was by indirect 
method of calcnJating from distances and directions that 
this result was obtaint’d. He. howcier, admitted that 
inspicc of his best efforts there might still be existing 
slight differences in his computation. 

In order to ascerratn the amount of altogether 
new ixifomiafion colkcted by him, one ijas to tompare 
tiis lisi of more than boo names with al-BattSni's loo 
only and the contents of some cOnilcm]xjrary geogra- 
phical w'orks like fjaiiudu%'Alum, compiled only hall a 
century earlier. One will notice that extensive regions 
like India, little or altogether imkiiowm to the initsiden;^ 
have come into full light. Of course, his knowledge of 
India is incomparably the finest for hb times, and even 
later wUcti we cconc to Ahtd-Fastl's .-Ifn of Akbar*s lime. 
It hi, however, nt'cessary tliat excepting a few^ the Longi* 
tildes anti Latitudes in ahQdnSn have been compoied by 
the author by means of rnniparing their jv^sitions to one 
another ami tlie distamces ascertatned from travellers or 
inhabitants of those countries or on the hasis^ ot other 
written and oral reports. 

After a close scmtiiiy^ I li(nl tiiat generally speaking: 
the l-iititudes an* more approxinutely correct than the 
Longitutlts, in respeci of which he has erred to a much 
larger extent. But allowing for such inevitable deficien¬ 
cies, someof the results are strikingly successful. For the 
benefit of the readers who rvant to make a detailed eom- 
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psuisoti it may be pointed otit that al-BTriin Hi os chosen the 
most distant place of the West African coast on the 
Atlantic Ocean near Snau't-Aqsa an his prime meridian, 
according to which he calcidates the l^ongitude uf Cor* 
dova in Spain as 9,40 e. and its Latitude as 35, -2 S. Sow 
according to the Cireenwitch MeritUan its poalbn is 
448 w and 37,52 JJ. aJ BTrunl'a uoasUine ^lould, therefore, 
be some 14, 2? w of tlreenwitch line. 

But as we proceed Eastward and reach Cairo the 
dilfcTenoe exceeds the right value by a considerable ext¬ 
ent. Cairo's position is 31.13 E. and 30.1 tt. In al-CMnitv 
it is 54.40 E iokI 30. 20 s. Thus his l-atiludc correspHynds 
quite closely. But according to his prime meridian it 
should lie 45,5jr e 49 degrees less than the calcula¬ 

ted position in al-QJfiSn. 

By the time we reacli Baghdad the tliscreponcy lias 
.still further widened. According toCreenwitcb line Bagh¬ 
dad is 44, 30 E and 33, t8 h. In ai-^dttSn it U 70 E and 
33* -i3N. Here again the l.atitnde coiresponds, but Uie 
Ijongitudc exceeds the correct position by aiMm! ti 
detpecs. 

Let us stop here and consider ( lie point, al-Btrunl luid 
admittedly no personal knowledge or direct means to 
*'h«H:k the correcttitrtei of the Itiie Longitudes and Lati* 
tildes in thce^e distant regions. He had gencraUy to 
depend on his predecesxyrs and take their estimate rnore 
nr tfss on credit. We know, e.g., that Ptolemy's Afriai 
W'as too wide and "VTJstly exaggerelcd piirtinilarly in the 
^ttfh and tlic East, virtuBlly connecting it»lf with Asia 
and making the Indian Ocean a lake siitTOunded on all 
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its sides hy limd. This unreal rxtension of land tn the Kar 
East was resjwttsible in fostering a iwtief in the mind nf 
Cnlurabiis tltat it was poiisibre to reach Asia by dirm 
na'N'iijation across the Attantic* Leaving the dark Conti* 
nent ot Africa and most of the Wcstcni and Central 
Europe asidCi al-Hirfini's knowledge of Asia and the 
Indian Ocean was superior to tlial of any t!aflw!r 

Geographers. Africa too he docs not estend much tieyonil 
llie source of Nile in the Mountains of tlie Moon, i,«..not 
verj* far from the Efpiaioc, and thcrclry joins the Atlantic 
Ocean vn-ith [he Indian Ocean. He has a s'cry arciit^te 
idea of the position and form of tlie Indian Peninsuln. 
M to China, wbidi to him meant the rest of the Far 
East land buyund India, ioebiding the Indo-Cliinese an*l 
Malay PeiilnsuSas lying betwiaen the fifth and the fortieth 
La tilnd(is and hundred sixteen and Imndred sixty t^vo 
ol hw Longitudes, Le. some degrees, liis knowledge* 
itiariks to the Muslim sailors and tnulers. Imd grown to 
Sfrmc extent, Imt as compared wUIi India it wasstill rather 
\^ue, and we find that in locating some of the identifi¬ 
able places like Khanfu (Cantoit) the Latitude arc mueb 
hmer flown thiin tlieirexact (Nwitions. On the other hand 
uf the Turkish lauds, which ;ds<V included tlie hmnclands 
of the Tartata and tlw? Mongols, he has a belter knowledge' 
During his stay at Mahmud's court two embasBies from 
the Far-Eastern part had visited Ohaznah and al-Blrftnl 
may have collected iiifonnation about those lands which 
lie has utilised in fti-QUmhi. 

Of the Muslim countireiv in Asia his knotvlvdgc is full 
aru) most reliiibte. In hl& KitilKu’t-Tttfuttd be remarks that 
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in tu 5 times Owing to the extension of IsJam on the tliree 
continents aU the bsirderscLnditnpediments which existed 
in Ptolemy's iLincs and forced hiot mainly to depend on 
hearsay in deterraining his geggrapJiirat positions had 
been removed and facilities ior traveling, trade and explo¬ 
ration greatly increased, resulting in a miieh fietter know¬ 
ledge of tlie countries and the nations nt the world. 

MKNTION Oh' 1NI>I.\N PLACES IK 

A map Of India baset! on the tables hi tiJ^dmin would 
not on the whole present aver}’ dtsloiied picthre.rnfor- 
natdy al-PTrhni had no op^xirtunity to travel widely In 
this country:* As exptidily mcnttoiietl by him it) his /ndiitt 
ht! visited only a few’ places in the Western' Putijah and 
detemiinetl their latitudes. “ I have myself found She 
Latitude of the fortress of Lauhnr as 34 “ to* 36 miles from 
thecapilalof Kashmir,half tlie way Iwing mgged coiititn' 
and the other half plain* 1 enumerate in the below what 
otlier Lntitndes 1 ha>T beei^ able to ohsen’C m 5 *seH *— 


Ghu^nah ..*.**. 

•33'* 35' 

Kabul 

.d3N7' 

Kandi, ilic gitard-starion 

of till? prince , 

.33" 55* 

Chinpur. 

...*., 34 “ 


Laraghan..34” 43 * 

Pirmhas'ur 34''44' 

Waihand ... 14'' jo' 

Jailam jj” ac/ 


Tfie fortress Nandna 32“ 1/ 


llie distance Irtlween the last place and Midtan fs 
nearly 100 miles. 

Sialkot. ..*.32* sS^' 

Mandakkakor..31“ S®' 

Multan..,2<>'' 40' 

have not travailed Ijeyoiid the places itienliotietl 















aU>v« Hor leanitaiiy Longitudes and Latitudes from, the 
Indian iwaks.tJoi! alone will help in achievine ourohjccts”, 

lly the time he worte ui-Qatmit he liad coHeeted 
sufficient ilata tn dcterrouie the positions of the Indian 
places. [ Kimu l-fiiitd, p- iti3 and English Translation 
Vfd. 1. pp. 3^7-3tS)- 

Extcnt ol Irutii from Ihslmwar (his l,.orvg. 970,10 e ) 
to the mouth of the (janges \ Loot?, tto, j^o P ) ufould 
amoutil to ij 'L dcgretis. white according to the pincfcrn 
raJrubtions it shnuld he iy dogrecs, thus makinff 
al'Ufrflnrs estimation sliort by 3 Vi.degrces onlv'. Kis 
S«juthern*niost Ijititude for the Adam's Bridge {9^) 
iu(»t exai^ differing hy [$' only while its Liingitude 119 e 
excerds by 3 degrees as compared with onr 79. 30 e . Sinti' 
lariy the ixKition asignwi to Ceylon U ncMrly correct so 
far as the Latitude goes but exceeds by alKnil 4 degrees 
towards the East. In the case of other inland places in 
the South like Tanjore utid Kumejvhwarum the Longit udes 
are wrong by a# many us to 9 degrci'^i and even the 
Latitudes by 4 to 4 *U degrees. 

Jndiring frotti the positions of tlie forts in the moun¬ 
tains of Kashmir's Southern Ijoundary at 33 ^ 

that fsrimatioi) of ImJia's length is atiiaxiugly eliise to 
the real dimension. 

So was his idea of iis Priunsulat form la on rmttine 
map of the inhabited world in the niaTiti^tipts of his 
ai~Tafkitn reproduced in the Encyv.Ioj,iQodta of Ulam 
under its article un tocography and also in the Persian 
edition of Uie book itself, lie givi*s an almost correct 
representation of India's shafie and place in tiie Ea-stem 


hanisijhert!. Tliir su|>eriorily of his notions i:an very t-asily 
be jndfi'ed by comparing Itb U'orhi map ^vith that of Ihn- 
Ijiatiqat (c. A.O. 975 J ffprcKfuced from a manuscript of 
the ixth century facing page fKt in the 'Lf^iKyej Ishnn. 

l^Wrceding rLastu'ard and taking (.Tbaznab as our start¬ 
ing point, we discover that there is hardly a difference 
of a dt’grt't: or 50 iipto the place occupying the site of mo¬ 
dem t^horc. By the time I'l; reach Mathura the Latitude 
errs slightly by more than onu and a half degree l>ut the 
Longitudehy one sixth only. Meerut's Longitude is wrong 
by 3'/( degrees and tiwalior’s by leas Ilian a dcRree and 
I hen Latitudes are short liy a single and a ipiarter deg¬ 
ree tcspetttvelv, Prvag f mndeni Allaliabad ) suffers by 
Iialf a ilerget* in its Latituile and one and a half ilwjree In 
the Longitude; Benuras by less than a degree (Latitude) 
anti two and a half degrees i Longitude L Aiotlhya by 
oneand a half (Latitude) and two arid a liali I Longitude) 
Qattnauj iMJtii by alxiut one and a hall degree, I'atlipul ra 
by two and a half both ways anti Mougair by lour deg¬ 
rees. {I^atigitudcf at id leses than three ( Laiitudc)* 

On India's West coast Somnath's Longitude is wrtiiit; 
by degree and Latitude by ^ *14 degrees, Camlwiy bj‘ 
twti dggreesboth w'av!* ami Bharoacb by di*gree 
tndi') and i M, ( Longitude) Mabafushtra. isplacetl run 
sidiMaiily North ami its Longitude is wrong by two deg¬ 
rees, lliaiiah's i Bombay} Laiittide (iq.20} corresponds 
with its corrvcl position (19.13}, but its Latittule (lo-t) 
exceeds by more tlian ioitr dcgrt*es and n half. In Sind 
IJaibal on the mouth of the Indus river.fcaUird Mehmn) 
fiearlv corresponds with llic modem Karachi, Multan s 




Latitude errs by bait a degree atifS Longitude by one. In 
the fhnermost phc(is Dbar's l.ongitude is sliglitly wrong 
by more than a degree and latitude by one and a half 
and Mhow's J^titude by one and a halt and Longitude 
by thieu degrees. 

In the NVestern Punjab Siatkot's Longitude is 
by one and a ball digrccs utkI Latittide by " « ol a degree. 
Jhelum's Ijotigitude by less than *i ^ and LatUtuk by ka® 
than *), (if a degree, and Pi.*shawar's Longitude short by 
less than a half arid Latitude more than a degree only. 

It may, however, be fiointed out that aUBirurtt's tahks 
do not mention either Deilii or l^Juirr*. nor does hti 
ffidka. Tile mkrence ts elear Both did not exUt or ttwe 
unknown by these names in his times. As lo Delhi itiv 
own resea relics luive Jed me to concliule tliat it was foun- 
d(id some time after l,aliore, wlurli is called Loliawar, 
w mentioned as a rcgiunal name and Us I'apUal us Mimd- 
kakanr { jjCTx*) in the best tendings of the maiuiiH 
criptsoftlie /irdiiritand «j/'(Ii 7 irifir. This name should not, 
liotvever, lu* confu^ with the natne ol a fort called Lati- 
haur in iIm: mountains of Kashmir as ilie laiicr's Latituik 
is at least iwo degrees removed Iruru modem Lahoii't. 
Bid some placets near alnuit Ddhi like Stmiiani, Mtwrut. 
Surmiwu (now Samwa) and Thancsbw'ar, tlir holy city of 
the Indians ane mentioned. But my own plave. JUran, 
(now Bulandsluihrl whkh was suppost'd by modem Ini^- 
torians to be one of the pla^^vs^cpntpiercd by Mahmiid in 
the rourse ot his fiimous campaign against Mathura aiid 
(Jannauj in A H U pipiully missing. I am. therefore, 
ion winced iJiat the place mentiontrd ttt the I’Cintrmporaiy 
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liistory wriLtien by 'Utbl tallies wltb Meerut and by the 
mistake in ilie manusciipte has been corrupted to Iiiamiiat 
as in iTte Arabic script the two names are easily liable to 
be confnsefl- al-Blruiil. however^ bas mentioned another 
place in tlie neiglibourUood of Bulandsbahr named as 
Ahar, which occupies a very' ancient site. The inference 
is equally dear, i.e,, like Delhi the fort of Bajan did not 
ekist or was unkno^vn by tiiLs name tn those limes. 

As to the prime mctidiaii of the Indian Astro- 

nonwrs. ahElrftni's reckoning of the Latitude and the 
Longitude is most correct - 

L ongitude _ Lali titde _ 

al-BJrdnT Modem al-lifr0iil Modem 

105 50 79 58 25 37 J 

Let us siiow how we have worked it out- AccoRling to 
uJ-Blrtinl Gliaznah has a Longitude of 9-i.io. llie diffe¬ 
rence between tlic iw'o places is modem f.ongt- 

tude of ('.hajmab being f>«.25 the difference is ti.35. Thus 
both the results are identical, 

flul al-Bisunf vdiemnntly rejects the Indian iVstrono* 
me«' tlieory of its being siluutcH on the middie-line of 
tile iiiliabitcd world. caUed the Cupota of the Earth. 

ii) funning from Lunkaon the Equator to the 
Meni mountain on the top of llic Northern Pole, and 
passing through I'jjain. Kohtak fort, Tlianeshwar plains, 
the Joniuna region and the Himalyas. (p- 504)- The 
Persian Astronomers liad also borrowed this idea from 
India and the tradition passed on to tire earlier Muslim 
Aslronwners. whocorropted the word Ujjain to Uzaioand 
m'ciitually to Aiiti .which persisted for long times to denote 
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the prime meridian by wlricb the Longitude necording to 
the Indian system Tvere calculated in tlicir books. 

PROJECTION AND CARTOGRAPHY 
al-BTrunT was intensely interested tti both And, as he 
mentioDcd in at~Atkar. devised ways for Cyliitdricaiand 
Conicat Projections for the Geographical purposes. In his 
list of Imoks he mentions 

^ (i) 

t,/. a full d^criplion of the inhabited world with ilhis- j 
tralivc maps. If he wis^ ever able to complete these botrks^ ^ 

they should have served as valuable guides and models 
to the subsequent WTiters like Idrisi of Sicily, wbocom* 
pPetl hi* w‘eIUknowii Geography and Atlas for the NoT' 
malt ruler Roger!M'nfoniriately none of sudi maps could 1 
lie included in al-Qiniitt wMch was treated by al-Birunf 
asamen^ summary of his vast knowledge of Astronomical 
subjects, each of which received his separate exposition 
in more ekliorate treatises. 

Al.-RlRCNl'S DETEKMlNATION OV THE 
MOTION OF THE SUN'S APCKrEE 
From the Earth al-BIrfinl passes to tlie Heavens .mil 
begins with the Sun. Piotemy had held tlial the Sim's 
Apogee (the highest point from the Earth I was fixed, 
pointing to the sjune spot in the Heavens as was long 
before determined by M5rp|>archus, When the Muslim 
Astronomcm commenced their observ-ations they found 
that the Apc^cc had moved further east from tho point 
mentioned bj' the two Greek Astronomers. al-Bcriinl 
mentions one by one the observations by Al-Mamiiii*f 
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Astronomors, Khaltdul^Manvaxi, Ali b. Isa-iiI'Harrani 
and Sitnl b. Ali, nmf later on the sons of and 

AbT'it-V\^fa in Ba^hdad^ al^Battani at Al-Rnqqa and 
Sulaiman b. Asbah at Balkh and Abitl Hamid al-Kho- 
jandl at Raiy (pp.655<46^ )..Su]»equent[y he carried out 
bh oAsu observ'atiotts in Jiirjania and {Uiaanaii and was 
thoroughly convinced of the Muslim Astronomer’s ob^ef' 
vutions as against Ptolemy's obscn'atton. He rightly 
romarkfHl that the new resnlts obtained during the pre^ 
ceding two centuries mid supported by bis own could not 
be brushed aside. 

Rejecting in Chapter seventh of the sixth Maqalafi 
Ptolemy’s view about the iisity of the Sun’s Apogee he 
proceded in the next chapter to determine the correct 
value of this movement. All his predecessors had deter- 
ininMl it as amountiiig to one degree in 66 years, and. as 
it appears from hU Kitubut-T^fh***i he also depended on 
al* 3 attani's researches and accepted this value. But six 
years after further advance and camful studies of las 
own, all emb(Klte<i in so much detail, in ai-QanSn, he 
at last discovered that the movement took more thiin 
70*(j vears to cover a single degree of ilea vans circie. 
ando" 7“ 54" in a sin file day (p, 677). 

This result obtained by al-BIfunI is very muili in 
accorrl withonrifiodem ressearclies.which moke the move- 
ment as 52,? every year and one d^^ree during 7^ years* 
THE LENG'l*H OF THE SOLAR YEAR 

Hipparchus and Ptolemy hatl found the length of the 
Tropical year lo be 365 days S Imurs and about 5^ 
minutes. 
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C^intintious observations by tbe Muslim Astranotoen 
from llie days of Al-Maman liad shown that the length 
ol the year was really much less. 

Observations at Damuscus found it as 365 days 5 houis 
and 1^6 minutes, and the mme were confirmed by G aliya 
b. Abi MansQr in his observations at Baghdad, but lus 
earlier observations had shown it as 365 days 5 hours and 
54 minutes,. 

Al-bTrQjil tells us that Ahfildinun was very keen to 
measure the correct length of the Tropical yeai‘« and for 
that purpose set upon iron pillar at Dair Murwaii in 
Damuscus, but after comparing its measurements w-.ts 
surprised to find out that the pillar liad decreased to tlw 
extent of a barley^s length during the intervening night. 

Consequently he almost dospaiml of ascertaining the 
true length of the year with the help ol the avaiUiiile 
iostniments. Commenting on this episode aUBfrunf le* 
marks that a single individual's life-nay, even the Uvea 
of several generations put together am not stdbcierttly 
Tong as compared with the requirements of such matters. 
This, on the other hand, should lie a sufficient warning 
to an indiiidiiat against constituting himself the sole 
authority on the basis of his own observations only. It is, 
thcrt‘fore.necessary that the process of observation should 
continue over many generations, one the work to 

the other (p- 637). 

abBattani's nseaches had rasultisd in establldiing ih^ 
solar year as constsling of 363 days 3 hottis, 46 minutes 
and ^4 seconds. But the subject engaged the attentioh 
of other Muslim Astronomers also and eventually 

xliv 


al-BfrOni undertook to rtjive it lor hie own satisfaction. 
After complicated rcseardies based on liis own repeated 
olMervations as well as those of hU predecessors, of which 
he iias rendered a detaiied account from tlie days of 
Hipparchus and Ptolemy, tie found the lengtti of llic year 
as 365 days 5 hours, minutes and between 46 and 47 
seconds (or 47 seconds as he puts it in At^-Tufkif)*)^ 

In an article on thf Jakll Calendar, h^d on the results 
of the Muslim Astronomers ineltiding Omar Kliatyyam, 
(published in Islamic Culture, Hs'derabad l)c(Tan, 1943. 
pp. 1(16-175) we have dealt with the researches of the 
Muslim ^Vstronoioer for determining the correct value, 
which soon after ol-Jirriini estntuaUy Jwi to the iwist 
refomurd solar calendar of Jaloluddin MaJikshah Seljut]!- 
It appears iliai his Astronomers found the length of the 
year os 365 days 5 hours and 49 minutes, whicit most 
nearly approximates to the trae length of the mean Tro¬ 
pical year according to the most moflem oteearGhra, t .4 
365 da^'s 5 hours, 4S miiitites and about 47 *6 seconds. 

H is. however, still a moot question whef her the length 
of the year has always been constant or has I>een gnvd* 
ually inercasing progressively. But for the specialists al- 
Bfrfmi’s careful teseardics and observations may yet 
scr\‘e as a useful record, 

AL-BTKUNrS OPINION* ABOU T THE PHYSICAL 
NATURE OF THE SUN 

In ai-Qaniin al-Blriinl did not as a ptindpU? enter into 
matters which he thought should belong to the domain 
of Phj'sics rather than . Astronomy* which had not yet 
emerged from its geometrical stage. It was reserved for 
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our modem times to develop the dynamical and pitysicoi 
aspects and make them, necessarjf parts of Astronomy. 
Anyhow, it goes to al-Blnlill's credit that where^'er lie has 
rarely touched on such questions he has generally tnak' 
taincrl sane views. For instance in the case of the Sun. 
against the prevalent metaphysical or ratiier mytholugical 
notions, inherited from the Greeks, making it asiuritual. 
body destitute of any mundane elements, ol-Bfnlnl uni¬ 
formly held that it was a fiery body and the, solar prorai- 
nances noticeable during the total eclipses were just like 
the flames arising in the atmosphere round some burning - 
body (p. 646), 

-li j isJ ^ oljjUl j 

•IjAl J jT J ^ 

*jH j>Ul 

THE FIXED STARS 

fn the tuul atisence of any evidence of the proper 
motions of tiie stars, detected in a few cases by oor'mo- 
dem Astrofiutuers wtih the help of their new* instruniciits 
and intricate methartmtical computations and other phy¬ 
sical piieiioinena, it was impossible for ilie Astronomer 
of ttic former tunes to tniaginc or treat tfiFin except as 
fixed points in the Heavens serving a£ useful background 
and points of reference for determining tJie movements 
of the planets etc. 

AbBlrfinl knew that the skies were fidt of innumerable 
bodies of various magnitudes and it was imposstbie to 
determine iheir number by sight even in a smalt part of 
the sky , 
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>'3 J^J^I ^ ^Jo.j ^ Lii li >Iji 

' (^* \ * 4 ^) 

Hi: admits that the instruntenls of lib times were un* 
able to help tiie eyes ia as^rtainiog their nomljen* 

p (LaI) Jb^ is-SsIl J 

The ancient astronomiirs hod tried to fix the positions 
of a numtier of the more brUiiant ones visible to the bare 
eyes upto the sixth degree of their appareni magnitiide<> 
The foundations of the science of pludog the heavenly 
bodies on the celestial iKiHuspherc were laid amongst the 
Greeks by Hipparchus, who is believed to have prepared 
a catalogue of more tlian looo* Ptolemy's catalogue in 
his 4if-Aia^.tf refits a great deal on that of llippardruH 
and al-Efruni has rightly remarked that it is not at idl 
certain if Ptolemy hitnsell carried out his own obser¬ 
vations or intentionally left lUnm out considering the 
matter as a mere bninch (p. 991 }* 

During the Muslim period when the whole field of 
Astronomy was b«ng cheeked afresh, Atxlu r-ltaluii 3 u 
b. Ibnul-^fifi, the court-astronomcr of Axudu’d*Dawla of 
the Hmvayhid dynasty» a great lover^and patron of 
sciences, devoted his entire life tollils single branch, al- 
Dinlnl has rightly placed hb confidence in Abdu r- 
Hohman'fi uiirlvailed performance and conaideretl him os 
a specialist to be the best informed of all the anglefi and 
nunutc of his subject. 

Lc‘1, ilf L jP o* 

jft 4.^1 j 4 


'( ^^T^ ) -;^< 'll' *> c** ^'> (k <1» 

al-ljTrunT frankly admits that he himself never under¬ 
took a complete cfiarttng of the Heavens, except in a 
restricted manner, rauid has contented liimsclf in 
to rest his list of stars on Pto)emy‘s as revised l>y lUniil- 
$ufi. resortin^r to such corrections as were necessary to 
brin^ tluHr position upto-date according to thetr apparent 
progress in Heavens to llie further extent of some 13 deg* 
reesas computed by al-BIrfinl (p. lors). But (otr 

this purpose he claims to Ijave compared all the a^'^iUbfe 
copies of Ptolemy's text and its Arabic translarionS 
available to liim. 

*( 1 * t T j? J (ji* «jLdJI i llJl aiw 

In hLs catalogue, howet^r, he has dropped such descri¬ 
ptions as colours, considering the matter to Ire better 
suited for physics. He was not much impressed by 
the prevalent theories about, the causes ascribed by the 
physicists about such matters. At best tliey weresurmtses 
of uticertatn nature. 

j jtJ'Jl ^ iitli JL Lli 

^ J' 

On tlur Nebulae and t!ie tnilfcy-«Tiy he lias some stri¬ 
king rcmarlu in a sraall chapter (p, 992). I quote him 
in extenso. 

In the skies we liave some objects not resembling tltc 
stars in tbeir foundness and light. They ar^ Hie white 
flhtcbes CiLllcd the Nebulae. Sonit of these are cotishliSTed 
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to bo comptised of tlic cluaters uf tht* stais”- 

He disajjrc^ with AristoUeadd his supp£>rtcrs' opinton 
about the position of the Milky Way beiitg tJie 

sphere of the planets anil rightly believed them to belong 
to the highest sphert: of the stars. 

*(^^Y iil-ll' jSt UjlUT l|/1 yj ) 

Stmtlarly he has dlscarclLHl Uie views iieitl in Astrotog}' 
anil supporletl by Aristotle that Uiuy thiurod the sight 
and caused sorrow and misfortune. 

THE EA!>TERA^ MOVEMENT Of* THE 
riXED STARS 

Al-Blriltil holds that all these stars mow’d, to tlic East 
on a central axis and parallel to die Ztxliac lint:. 

The nature and extent of Uiis revolijtioa could la? 
aaceitainitd by obsarvatious spread ot'cc long periodi and 
al'BminI lias tested the matter by comparing las owti 
restricted observations with those in Ptolemy'scaialeRuc* 

His gauge year is 400 of Yeitdgerd Erii, which corres¬ 
ponded witli Sultan Mas'iid'sreturn to tfha^ah atter Ids 
father’s death in A.H. 422. He found Iliad the stars had 
movtKl to the exicnl of r.j degrees as cwniparcd with 
Ptolemy’s time * 

^ l 3 U «ja iJ 1 -U 

• ( t * tT ^ 

He adopted the revised niaenitudes of Ibtius §0^. 

*T**^JP ^ ^ ^ * 

Every nation, he says^ (p* 1020), had. given tlie stars 
different names in their languages and ascrifi^d imaginary 
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figures tti thfiir groupings and even assigned some tradi* 
tions and stories anitttl to liie ijariy stages ai ttjvili- 
nation {p. loio). 

Tlie Aratis, for jnsfaoci;, had their own system of no- 
niencfalure. but aJ-JJMnJ fmd prcfered ttie Greek sj-stem 
of 4H figures imd I2 constellations arrangwi on a belt, 
I'cmarking at the same time that tViese rcsombtances art 
soTdom accniatc enough to comprehend aJl the stars, lira! 
in [ac:t leave a mmiber of them oiitside their ranges. 

Al-UirunT has discardod all such descriptions as theif 
tempers resting on colours and more or less othersu|Tersti-, 
tious and Astrological notions. Tire sdetitific value of 
sndi descriptions is tnatnly the concern of Astropliysirs . 
whidi enters into the question of their cotnpositiem. age, 
evijitition and ev^n distances etc. But it would take us 
on 11 dtscursioTt hardly (reninruit to <»ttr present sltTdy. 

Ptolemy had calculated that tlie splufrn of the stars 
moved in too ]‘durs to the extent of a single tlegrce tiul 
of a total of afiodegrees (p, Alt the preceding Muslim 
Ai^trononters except Ibn Vunus were in agreement that it 
took only years to make a complete revolution. 

In Ai^Tufhim ahHfrilnil.rel^'mgonal-Battani, had stated 
that each of the fixed stars as well as the apogees of the 
Planets moved at the rate of 6<> years for a sTnglc desTue 
ip- ^35- Persian edition) and 23,760 years for the cornpicle 
belt. The anrient.s had made it jA^rwo years (p. 132 itl" 
Biiiinl and Ibn Vuniis, however, utdepeudenttv. iraJeulated 
that it tookmore thoii 70 years to complete tlw revolution. 
They only liificred in llie additional fraction.' j , according 
to fbn Vmms and 1J3 according to al-Blrfinf. nils is in 
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complete accord with the uiodesm researches which makes 
it about 73 years for & single and 35,^67 years 

for the complete circle- 

All the subsequent leading Astronomers like Nasint'd-lHn 
Tii^, Qutbii'd'Din Shirazi and UUigh Beg computed it as 
70 years. 

Thus al-BTn‘mt 's result is the nearest approach to our 
modem cakiilHtions, next best being that of Ihn Ytinns. 
who. however, hitd preced».‘d him by many yearn aiui in 
point of lime can claim priority for correct viduatfon. 

I have discussed tiiis subject a little more in detail 10 
show that al-Uiriinf's last of tlte stare’ position* is not a 
mere copy of any one of his predecesfor s catalogues- For 
this purpose, taking Ptoleniy’s catalogue for his basEs> be 
WDrkiid out liis own results and there is no doubt that 
judging from die vahic assigned hy him to the prcce^lon 
of itie stars in his times, his revised cojnpututionof tlieir 
pusiLfoiis has to be taken on its own metit andi slioukl not 
be constdenxi to be a me-re sccond*hand affair# This, huw* 
ever, is not intended to belittle al-Batiani or Ihnus §dfi s 
valuable researches, as such matters, in the words of 
ttl-Blram, depend on many minute observatiom spread 
over long perimfo. 

, (irt ^ j 

and, we may add. the exceptional genius of persons like 
abBtrunf and Ibn Yunus* 

the anwa 

Tire Anwa fihe plural ol Nau, a star) mean certain 
atmospberic phenomena like the rains, winds, heat, raid 
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anil tnoisiunf «tc. whidi were supposed to Nf subject to 
tliv infJtitJtce of the Strictly speaking Kau initially 
coTicerni’id the rau^s. 

The art oi reeogimtiig iJie Anwa formotl a special 
science the Arabs Tliey closely connected Uic fVnwa 
Mith the Mooji's-mansions. The Indians liad their ovm 
sysleni of contiecting the lunar mansions with tliek 
o-StTologica] system.TIie Muslinis/whaltad inherited fiotlt 
the ai'istetns, combined them and cotiipiled animal calen* 
dars lorecasting the meteorological, agricultunil and even 
mL'dtco-liygicnic aspects (or the various periods. 

Ibis informatian, tiasedon tong obscr vat tons gener^ 

expetienci- and popular Ideas, inliented ftnm the fjast. 

could not l,ic of a strictly scientific order and as }>ointeiJ 

out by ahL^Trani varied from plaoe! to place The seasons 

and tlu* natural conditions produced by the fomier arc 

really the result of the relative pr^ition of the Sun ni 

the sky. -All such forecasts were, therclore, of a tentative 
nature • 

For instance, winter starts at various times in varions 
ptsces. I'ie points out that the wltole sysletn reflects 
an analogy to the resulu arising out of the Stm*s move¬ 
ments in the Zodiac. 

j JU2\ J1 iji J j^yi 

‘ {nri ,>*) 

AL-BtltOXl'S LUNAR THEORY 

The theory* of the Lunar ntoLtons lias always fonmd 
an important part ol Astronomy and al-Birbnf has devot* 
ed wholly the Seventh Maqala and parts of the next to 
this subject, 
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Tltc Mofjti does not revolve in a perfect cirelv hdlI its 
inftxmiuni and minimnin distances appreciably differ. 
Its mean distance isestbraietl l>etweeii Ihise tsvo timib. 

Moreovtrr, the Moon U always fUi.ngtng its path and 
its motions are subject to varuLtions. Astronomers and 
Mathematictans have always heen much j^eqilexed by its 
imegularities ;md their combined efftirfs tmve not yet 
been crowned >vitl> perfect success in computing and 
predicting Its exact positions at diffemit thnes; Thanks 
to ctmtiiiuoiif; iuiproveraents in the l-unaT theory these 
inixpialitius Itave been gradual 13' reducwl to the mini- 
nium. Exact records of tlie j>a3i observations, specialtj‘ 
of the Lunar eclipses are, tliCTcfore, of inimense value. 

Hlpparcus diseovcicd a considerabh? inequality in the 
Moon's coiirite and Ptolemy detected a second inequality 
and tried to cover It by ntpans of an epicycle. When the 
Muslim AstTonomtrs timk up tlieir obser\*atioMii thc\’ 
apitear to have realmnl that even Ptolemy's theory did 
not fnlly* account for the Moon's motions. It is, for ins¬ 
tance, claime<l that a third inequality w*as detected by 
AbuhWafa, but his cbdm was disputeil by ^mt mCKlcnt 
scholars in faTOtir of Tycho Brahe's, ttut with re/erunce 
to al-Brrani the point is not so difficult to settie, .V ihe 
matter has enjoy^ same importance I would like to give 
a|-Birunrs views a little in detail to sluw that he cer¬ 
tainly knew the inadequacy of Ptolemy's theory' and tried 
to remove its defects* 

al'BfrfiuJ points out that the Moons movisfiusot-s 
very much differ from those determined by the ancient 
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Astronotuers of Greece anti India sind believes thiit 
I’tolcmy had ndssed some of its motions in the baow 
^K‘ay as he did In the case of the Sun. 

j Isjuil * JlAl ) 

dJJi ^ olijl i ^ I ^j} 

.^Lt jJS\ -^jf- U CjI Je -lUj Jji 

He further remarks titat it is not difficult to observe 
the Moon's return to its former place witJi refemee to 
the fixed stars, but over long periods it is nUways atiering 
its path and eventually the minute difierences ai^u- 
mulate and cause the difficulty. Ip. 765). Tlie solution 
stiggested by Him is to keep a constant watch over it 
and collect reliable data froni generation to generation, 
“The Moon'ji movements," says abUrninJ, tiay, those of 
•til the moving bodies in the heavens axe not asccrtatit* 
able in a single attempt, as they varj^ from time to timti. 
So they are at first determined in a larger and more 
approximate manner. When we repeat oitr observatfona 
second time we come nearer to the true v^alue, and as wc 
keep comparing our later results with the ^trevious ones 
we arrive at a greater prccisbn. This method shoodd go 
on ad infinitum and that is all that is required of an 
original wtirker in this field, (p. 776}. 

Even a bare outline of his discussions relating to tli* 
complicated motions of the Moon w'ould land us into the 
very depths of Mathematics and we confine ourselves 
here only to a few of his important results of general 
interest, 
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I*th»t af aiJ. he has tried totictcrmine the length of the 
ordinary Lunar month corresiwndang to the period of the 
Moon’s movement from one phase to the same phase 
again. technically knovm as the Synodic month. (i«e.«re(er- 
ing to its position to the Sun), and, relying on previous 
accounts of anednt observations, he lias computtrd it as 
a Utile more tlian 39 | days, (to be exact 39^31* 5o'‘ 
He has determined its daily average to 
be 13 <'io‘ 35**3“*6*’* («r in the alternative 7”^ 10’'■i*') 
(p. 730). 

In tlic next chapter he tms undertaken to rectify the 
Mean and the AnamoUsttc daily movements of tite Moon. 
The latter has reference to the nearest point of the 
Moon's approach to the Sun (pertlieiion} and ijnek to 
the same, which lakes a bit longer than its movement 
from one star and back to the same. Tlie extreme pains 
that he lias taken in fixing boUi may ven’ well be jutlfcd 
from the minute results of his investigation. According 
to him the first is 
4 -t^ and the 

He had obtained these values after comparing the results 
of hb ovm three consecutive Lunar observatfens in A.H. 
593 & 394 (p. 74^) carnefl out after the most careful 
precautions J siijir j 3 i p. 745 )* 

Just to illiistmte al-BIrfint's advance we may point out 
that according to al-Battoni the mean daily motion 
amounted to 13“ 10'35* and the Anamolbtic to 13^ 3 ^ 54 ^* 
Novp’ abBirOni’s mean motion b the closest approxima¬ 
tion to the modem researches which compute it as 13^ 
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jmpTovLU are liift other values,. 

In respect of the mean Obliquity of the Moon’i Edip^ 
tic he has accepted thi* moTie accttrolc value of 5 degrees, 
as deicrmiiid by Ptolemy, against 4 4 Indian As¬ 

tronomers and aJ-Baitani and 4 S of al-Maiuuns* Astrb- 
mimefs, Yaiiyab Abi Mansnr itfialfash and later on tlw 
sons of Musa. In ibis particular matter he frankly admits 
that lie tlid not know the way to ascertain and check it 
(p. 77^1 

. 1. • oS' Jl 3 '^ f ' 

( Jp * <i 

The Moon lool% larper wlien nearer to the Earth and 
smaller when more distant. Its apparent diameter, t.herr- 
lore. varies relative to its distance from the Earth 

AhBirQtdsifsjeareh^cstnbttshed thtii its Loinfcst dis¬ 
tance waatij" 52* 44/ times uf the Earth’s radius and ihe 
shortest 55' 5 ' (p, 8441. As to its dianteter hencjcrtci] 
abBattani’s caiculatlon of 33' 20" of the Earth's 
diameter rcmarkinc that it was not noticeable at any one 
of the Moon's distances from the Earth, He points oui 
that howsomucli the Moon's diameter may appear to 
differ at various dktancfts its real diamctci: sliould be a 
constant value. lie has preferred Ptolemy's vaJtic of 3I' 
stT as compared with tlte Earth's diameter, and this veni’' 
much corresponds to the mean apparent diaineicr 31' 7 * 
as determined by the modem naeorches. Shnilnrly he 
prefers the ratio lietweat the Earth's stiadow on tlie sur¬ 
face of tile Mnijii during the Lunar eclipse as bearing a 
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TieiatUm of 2 -‘/s to i. ITiis rpncstiwuded equally with ttie 
results ohtamed by Ptolesiy well as ^iH^Batutvi. 

THIC DISTANCE OF THE SITN FROM THE EARTH 
Al-RirunT had serious niiseivings about Ptolemy's cai- 
culation of the Sim's distance from the Earth, as jt was 
bast'd on total eclipses and in eompleie disregard of the 
annular cclij>ses, which implied much larger distances, 
fpp, J)6aTl7oJ. 

W I .L^ j*-?! jJt J >11 >* 

jlaiJ jf J V ^'**-** 

4^1 j dDj« tills 

(aTA*^) ^ A' ^ 

J_fli ^jVl JtC iJkM 4 iui j >!1 jl 1 -A — i ,• 

Ijl M ^ ,>l U wLT 

St.'i ftn Oj-Ot Jl J ^*i!. tj» i I, Jji 

(aV'-AV, v*^) -‘•^1 (J1 4l» yj#l ia^jll J1 Jjij j ^1 

According to Ptolemy the Sun’s distance amounted to 
38 b times of the Earth's radius (p. 874 Al-FUrdnl cOn- 
ftaaes bis inability to check or comet Ptolemy's ralcu- 
latitms. Unfortunately he ncs’er hapficntsd to observe a 
total Solar eclipse nor possessed ptecise retwrd alxiut them 
to rely upon. (p. 874J. 

3 fjl" oj/ j f^ ^ 

ll-' Jf o* 'j* J' JW * U* 

l"hat al-Biruni was perfectly jti^tfied in his doubt Is 
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tonie out by the researches of oiir modem Astronofmeisj 
Tlic aiirientu had hopelessly erred in determining the 
distances and the magnitufles of the heavenly bodies, 
except in ihecaseof the nearest of them, the Moon, which 
was amenable to tlie operation of the instmincms they 
possessed. "But the Sun," saj^ ai-Blrum, "is still inuiiea^ 
suieahle by pur instrumenis and remains an t>bjeci for 
conjecturiK." (p- 857). 

... tjji* Ul j 

THE DISTANCES AND MAGNITUDES OF THE 
STARS FROM THE EARTH 

AbBTrunT adnnlB that it wag not passible to oscertaio 
their distances and magtiitndes* ag there was no real way 
known to detect the parallex of the fixetl stars (p. t303)> 
Tlie way suggest e<l by the Greek Astronomers was to 
place the stellar sphere next to the most distant Planet. 
I'.e,, according to Ptolemy ip, 666 times of the Earth’s 
raditis (p. 1310), 

Similarly he calculated the diameter of the stars ol the 
first magnittuk and of Mars to be '/i of thcl Sun’s dia* 
meter, A Muslim Astronomer Abu-Jalar aJ-Khasin in hii 
book on the distances and sizes ot the heavenly bodies! 
{ je-Vi 7 J liad stated that the stars of the fiisl 
magnitude had of the Sun’s diameter, those of the 
second the third the iourtb '/i4. the fifth 

*1*7 aod the Sixth He did not mention if he had 
himself determined them nor did he explain the method 
by whidi lie Imd arrived at his results. 
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A]-Bfn 1 nT Uicn quotes the various values by the Indian 
and soime other Astronomers. Those wlio are mtercsicd 
in his detailed exposition of Ptolemy’s results arc referred 
to the Persian edition of the Kiiabul Ta/fo'm wherein he 
has worketi out complete figure in the Earth’s mdiusas 
ascertained by al-Mamun's Astronomers. Tlic learned 
editor claims to liave taken pains to check the table. In 
the light of modem advances in Astronomy such figures 
have only antiquarian interest, as ail the tmdent and 
mcdiuviaJ Astronomers lacked the nectasaiy oquipmeDi 
for the precise computations. 

We now know that the Sun is nearly joo times more 
distant than what those former scientists had thought. 
The nearest star is at least 300,000 times the diatonce of 
the Sun and for the purposes of measuring such vast dis* 
tances not even the Earth’s orhit is sufficiently luige. 
And the nearest Ndbuta ia supposed, to be at a distance 
of 7 tnilllon light years! Woitfe are wholly powerless to 
evoke even 4 remote Idea of the scale of our Universe. 

Undoubtedly our old .Astronomers had a very limited 
notions of the dimensions of the world. Al-BIrunLhowc^'er. 
knew tlral they had not yet even Balisfaciorify ascer¬ 
tained the Sun's distance. He himself nev'er \*entut€d to 
hazard any theory of his oum where he was not certain of 
his grounds. 

THE PLANETS 

The Tcntli Maqala deals with the planetarj- move- 
mcnb.In this psrtof ths book . 1 -BIriln! follow Plotemy 
iinplicitly and consideis bfm almost inspitad, ciaditing 
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mtii havuiit perfected tlie thecir^^ ttf pJitoetary tnatiomln 
the possible iivajtner (p. iiiji Hicreiii al-Eiruni lays 
claim to no or^iiut contributions of Jiis own. except the 
modificatioas tn Uie Eastern movements of tJieir apuge^ 
to tiie same extent as ttmt of the Sun's aiioge«'i.e^, one 
degree in 70 | instead t*f too years sttiggested by Ptolemy 
(p, itOC). 

iU-BlriinT nmiarks tfiai although the earlier Miidim 
Aatronomm had not taken the trouble to explain the 
mathematical prurciises in their calailntions. yet the 
positions of UiL' Planets's apogees mentioned by al* 
Idainim.s /Vstronomers, Valtya and Kahaah very much 
agreed with lib owm {p. 1197), 

In cliapter sixth of the maqata he strikes an original 
note, doubting the accepted order of the Planets tliat 
placed the Sun belwetn tlie Moon and the two so called 
inferior Planeu. V'enua aad Mercury, ndrliiig tliat it was 
quite possible that the Sim is helow all the otiicr Pbnets 
except the Moon, as tt bequally posaitdr that some PJa- 
nets mtervene hetwetai the Sun and tlicMoon ( p.J3Dll. 

Later on in Spain Jabir b. AfkJi (c. 1x40) held it mom 
probable that Alercury and \‘enus were above the Sun. 

THE ECLIPSES ,\ND TffE APPEARANCE OF 

the new moon 

The Eighth Maqala deab with the Lunar and tho 
Solar eclipses arid the appearance of the New Moon, it b 
marked by a masterly expoattion of their tlieoiy in sill 
Its aspects, t donot propose to enter into tlie details, as 
there fs apparently notli% very much novel to mentiom 
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two topics, one rdating to Lbo appearance of the 
New Moon, and the other, in the last chapter, rdating to 
the Indian tJteories of ecUpaes called Khayafai-ul-Kusu^ 
fain, *'the images of the ccJit&ea** whidt pass on the faces 
of the Sun and the Miion and do not really affect tlieir 
bodies. In bis list dated A.H. 427 he metttiansa treatise 
of hU own specially devoted to Uife subject, 

tj* ^ ^ ^ 

(rt ^»^>11) xt^ |.jU ^ j 

“And E have prepared a Isook on tlie two united and 
equal a.'ces and entitled it ns tlie idea of tlic eilipsea ac¬ 
cording to the Indians. It is a subject well-known to them 
and none of their Astro nontfcaJ treatises is devoid of its 
tTeaiment, bui Ie is not known to our Muslim Astroiio- 
mers, 

He bos summarijtcd the theories and adduced tire 
requisite proofs in Uieir sup|>ort, relying on Paulis, the 
tireek. and Brahma Gupta’s Kliandakbantlityaka, As tlie 
English translations of tJie latter, with n^essaiy aot« 
and appendices by Mr. P, tiajigolyi and of tfir Smyssid* 
diianta by Burges and edited and annotated by the 
former, and both published by the Calcutta University, 
are easily available, 1 refer the readers to the chapters 
five nn^l six of the former and chapters fourtli to seventh 
of the latter work for tiie Indian treatment of the Lunar 
end the Solar eclipses. 

The appearance of the New Moon, says al-BIrfinhis an 
altogether uncertain affair and predictions do not some 
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tiniea come to be ttm*. Pioicjny and other A^trunotneii, 
ilid not concern tliemscK’es wHli any tlioorj' about llw? 
Mr>on'sappearance. £ltiithe Miishni Astronomers llkeab 
Faz3rf, Ya'qflb b. TSrtq. aJftd. al'Kliu^nuimT on the one 
hand and Jhlabaidi-ubHlsih and ai-Jialt^nl on the othig' 
made it asubjei^t of thdr special study and devised laws 
conceraiiig the apjjearance of the New .Moon. al-Birfint! 
liaa retied on ttie researches of ^abash, which he says 
were the best on tijis subject. 

Dawn anu subset 

This subj(n.'t enjoyed sufficient importance with the 
Muslmi sciettlists; as t he tv^o phenomena heTpe^t in deter- 
mitiin;^ tlie fimes for same pray'ers, and fasting. We 
know that the greatest Mtsslim writer cm Optics. Ibn-ul- 
llailiiatn. determined tlmt the twilight Iwgins or ceases 
wlion Uie sun is iq degrees below the horizon, and 
attempted thereby also to measure the height of the 
atmosphere. In Chapter XIl I of the VEIT Marjula al-1«riliii 
deals with the subject, and it is riimurkable that he w'as 
cognisant of still Insiter results^ for he informs us that 
Ix)th these phenomena occuml when the Sun wasiSdt'g- 
rets. below the horizon. He adds that some people detef- 
mined it a$ xj degrees. The former result corresponds 
'rith the best TUodern researches. Evifletitly Iwitb 
thcresnits, slightly diflercnt from Ibn-id-hlaii ham's, are 
based on independent nesearclies. We know that Optics 
was one of al-l3ir0ni’^s favourite subjects in which he left 
some original researches of his own. It b a pity that acme 
of his books ou this subject arc available now, ulriiongh 
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at least onet)f was ktiown attd iitllbari lit 

our country by the author of the J^mf-i-lUbadur Khaiil, 
an Encyclapaedia nf Mathematics* produccrl in the Ite^iiinv 
hig of the last ccntiiiy.. 

AL-BIKONI AND THE THEORY AND PRACTICE OF 

ASTROLOGY 

In al'BTrnnl's time ^\stralogy. already a fully developed 
system, bad a strong hold on people's mind, Muslim tUeu* 
logiaits and philosiopltets were generally opywawl to iU 
tdaiins, but the Astronomefs commonly supportml its 
tJjcory and adojit^i its practices? part ami ijarcel of their 
prolt^ion. Many Muslim nilets believed in itseffidency 
and patronized their Astronomers cqufdly for their know¬ 
ledge of Aatrolcsgy. Ilk) generally speaking both Astronomy 
aud Astrology went tmud in hand in those days* 

Tlie Mulints. however, ennuhed tiudr of Astro¬ 

logy by eomUiiitng and liarmanidng the various elements 
derived from the Iranian, Indian, Greek and other sour¬ 
ces. Tlib isnot a place to write the interesting hbtoryof 
Astrology amongst Um Muslims or in the Medieval 
Europe, which borroweti its entire system from lluf lor- 
mer. (Jiiiy one point needs stressing. The Muslims apjxiar 
to have taken Astrology ralber semmsly and almust in a 
sctentific spirit and given it a respectable forrn, by pros¬ 
ing in its service their knowledge of Spherical Trigono¬ 
metry and Matlicmatics. tn their hands it tftus became a 
higbfv complicated and technical system. 

There is absolutely no doubt that al-Biruni was th»- 
rougUlv versed in tbc theoretical and practical iispectsof 
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Astrology and wrote a number of times on it, Tlie titla 
of his liooks in this particular line may be gleaned fnim 
his own list of A.H, Kitdhii‘t~Tff/hfm, (extant both in 
the Arabic and Persian vcfsionsj^ is the best surviving 
work, the tatter half of which Is devoted to Astrology. ^ 
while his Tamhtdu^i^Mustagurf. published by the D'aira, 
deals exclusively xvithasingle tofiic of Astrological import 
railed tnaiHarr, Lt,. the passage of one Planet over the 
other, which also forms in a hrief manner the subject 
matter of Chapter X of the last Maqala. In fiZ-^^rtiln, 
al'Blnlnf confines himself to the methods of Spherical 1 
THgonometo^ and Mathematics, deemed indisiicnstble btt ^ 
deteimthing tJie movements and relative positions of the I 
lieavcnly bodies, on which are based all the results of 
Ashnldgical im|)ort. In this limited range also he claina 
several new mclhods trf hb own. 

Of all the Muslun Astronomers his attitude to Astro¬ 
logy is most clear and definite. He repeats his idews again 
and again in hb various books. The fast section of 
at-Ta/hfm pertaining to Astrology opens with the remark 
that For must people it is the higliest product of the ivliulc 
Mathematical science. He, however, ranges himself ivitlt 
the minority-! jf,, those who do not hold Ihb opinion 
(P> 31b). 

alii.! jj'U ^ j L jlkcl 

In other places m the same book he is very hard 
upon those who practised Astrology and preyed on the 
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ii^orancc of the x}eoplej It a!i$o apj^cars tliat he did not 
consider most of them as even fully infonned in their 
difflcnlt fiubjert and warns the people to be on their 
guard agninst their sharp practices {p. jOoji. 

'Ij ) kcxb.0 oUju** 1,^“ j 

He had a spociat i>ook on this topic called 

- * ja>i itU-e ^ 4^ 

fti his Kiittbu'l^-Tai^iii (p. he pronounces a similar 
verdict against the whole system ItseU. 

J * > J Li_^l ^ j\* 

* ^^ 5 ^' ^ ^ J * 

*’T1ie s)^tc3n of predictions in Astrology rusts on 
totally absurd principles, weak dwhtctioiiS, contradictory 
guesses and merest assunipticms, opposed to certainties*. 

It is. therefore, certain lliak. like Iris illustrious cotitem- 
■ porary ami friend Ibn Siaa, aJ-blnlnl was totally op|X>S' 
ed to Alchemy and Astrologji. Tlic irrost eloquent testi- 
iiumy of the view^ on tlie latter is. however, available in 
the opiening pass^c (p, IJ 94 ) of the last Miu|ala wlune 
a]->BlriinT silt’s^ 

“This science (of Astnmainy) to wdiidi this hook is 
devoted is al>5olutd[y sclf-sulfident in its own excellent 
principles. But the heart of those people, who cannot 
conceive of any joy except in the things that can sa^'e 
them from bodily pain, and of anj* gain except in the 
wordly boons, are not attracted and arc cv’cn ftiimical to 
it and its votaries.This was Ute reason tlial led the undent 
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Ihitikers to connect the e^'enfs ol the world with the 
/Vstronomical propositions and thereby establish the in- 
fluenceof the bcaventv bodies in a delusive manoer, and 
thus devise the bases for the principles governing the fore¬ 
cast of the fuluie occurences and persuade the people to 
accept Astrology as the very fruit (of Astrononueal 
science], Tliis those thinlceis did to gain their foltowing, 
knowing that the masses are greedy to leam the means 
whereby they can derive beneht, avoid Imnu. ward oli 
disgrace and avert biting calamities”. 

From a personal anecdote in Ids al-Fihfht wc leam 
that at the time of his serious illness in A.H. 4,^2 he con* 
suited the Astrologtu^ to find out the remaining years ol 
his life, but, to his utter disappointment, they kopelessly 
dilleml amongst themselves and produced altogether con* 
nicting and even impossible results f p. 41), 

it i5> however, very curious that in subsequent times 
he.was rated as the greatest Muslim Astrologer and some i 
evidently false anecdotes, like those in the Persian work 
Chahar (written in the middle of the 6th. cen¬ 

tury], were invented to show hb greatness as a most 
wonderful Astrologer, 

f do not propose to enter here into further details of 
the vTuious topics relating to the calculation of the X 2 

celestial dontus the juxtaposition with reference 

to the signs of the Zodiac, the contiguity of the planets 
in their longimdes and Jalitiidcs, tiic casting of lioros-* 
copes, the ascension, and dedensbnof the planets and the 
passage of one planet over the other etc, Tlie$e mat leu 
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were too diffictiJt and complicated to find place in the 
earlier and more elementry book, at~Taffifm, which is 
very much suited fur those who are interested in Astio- 
lo^' as aprofessiou.But you comTd never know lus great¬ 
ness even as a perfect master of Astrology, unltss you 
have studied his last Maqala, wherein he has undertaken 
to enunciate the universally admitted bases on which was 
raised the eiiorniDus structure of Astrological practices. 

We sample out here two themes ol general interest 
forming the subject-matter of the last chapters of the 
book. 

Tlie first deals with tl»c theory of the Qirans 
the conjunction of the Planets, an idea \vbich had origi¬ 
nated in the land of ancient Iran. Tlie Aslrulogere set a 
great store by this theory* which, they claimed, helped 
them Tn predicting important public events and careers 
of men born under such conjunctions, Of these, the con* 
junction of Saturn and Jupiter were considered as the 
most auspicious. 

n»e Qirons w'erc of three kinds, tlie smallest ) 

the middle ( ) and the largest ( )itbe first 

sv^ supposed to tsice ptuce nt tluj end of years^ 

the secondj more in use, and the tliird9fi*>yi^ars. 

4 il-BErrinT points out fheit even according to Uic work^of 
the ancient Persinit Astronomers* wlio carried out their 
calculations on the basis of 3^ clays for a year, tlir first 
should talte place, not in so years, but in id 
3 months and rfi days, and even modi less, according 
to the solar vear of more than 365 days, as calculated by 
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Pluletny and the Indian Sidflbajitus. 

"This." Saji'S al-Blrtinl, "I luentiun to you against 
the ravings and patchings of dicse Astrologers on accotmt 
of their love of the number'ra*'in resficct of tlte con¬ 
junctions". 

oUJjij .iiv ^ uu jta ijO u \ w. 

• (1411 JljS» j J*111, jii, ^ 

1 fiese Astrologers were.uf course< ext remely displeased 
by Ids criticism of thw favourite theory, but, as rightly 
remarked by sd-BiriinT. 'miUi does not folfow our wishes,' 

( *3^ J 

Tlip last chapter deals with the Milloma and oLlier 
Astrohjgirai periods. Here he has offered some very pun¬ 
gent remarks, which are. perhaps, equally applicable to 
our times, in which there is no dearth of hvpotluisis 
ruiathig to tljc beginning of our universe and its otiuir 
component parts. 

lie makes no secret of his views that tlie fi aiiian and 
Indian systems of calculating the beginnings of the Uni* 
\crse, the Earth and the Human race and assigning ihem 
cjcles of tiinusands or other specifiod periods, are all im* 
certain guesses. Imsed on no demonstrable data. On the 
otiior hand he believes that such beginnings are alto* 
getlier unknown and tlje human reason is incapable of 
precisely detmhining or describing such events, 

^4 ‘-V J JiJI Jl.. ^ ^ ^ 

i>4yi 

Traditional lore and reUgious iKwks differ hopelessly 
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iind the Qufu'n is silcjit ah tliia poniatlar piiirtt. 

Tlie Indian system oi pericKljic r&ii‘olutions of the heaven¬ 
ly bodies is fid} of ineonsistencies and rests merely nn the 
ancient traditions. The. same is true of the theory of con* 
Inaction of aU the lieavcidy hodius in the lic^inninKj and 
previous to ail the subsequent events in the^Cmverse., 

He, tliereforc, relects all such speciilationE one by one 
and eonients himseii in the em] to iiairate wiiat the 
Iranians and itidlaos had to say on this sidiject ;- 

CONGLUI>rN'(V KEMAUKS 

(n a work of such vast dimensfions and rich contents 
it is not ens:v' to pick and chose. 1 do not claim to have 
exhausted or even copiously otilised the inexhaustible 
store of mat ('.rials in this work. My main idea has been to 
demonstrate the value of this bonk even to a tayman. 
T Imve, Uierefore, avoided the more rompltc-ated or techni¬ 
cal matters which I thought bcioin; to the domain of n 
higUIy spetnalised scholar, t. Iiowever, believe that the 
best coniw for any one would be to select alinjiled theme 
at one time and work on it in a dirtailcd and (Htliaustrve 
manner, c.g,. by hiking up the Prolcgnmcna dealing with 
the first principles, or anyoueoflhc subsequent parts rela¬ 
ting to Chnmology and Calendar, Gisograpliyi the Sotar> 
Lunar or Planetary tlieoiiesi the stars and so forth. The 
space and time at my diaposaf have peanitted me only a 
very brief treatment of the thoncs dioaeo for this study, 
which was being carried out the same lime that the book 
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was passing througli tlie press. therefore, earnestly tieg 
mv rcadere to overlook its imperfections and sbortconi> 
ijigs. However, I hope, in the words of Ibn Sina in tha 
preface of his on Medicine:-* 

• jUill jpIv ji ^ * 

to renew in the near foture my labour on a much larger 
scale, if God spares me life and good Juck favours me to 
do so. 

After its publication the most imjKirtant thing in my 
opinion would l-ie at-Qduan’s^ translation and aiinotaliou 
in some moctt:ni language of international status on the 
lines of the great Italian savant C Xallino's unrivalled 
perfonnunce in tJie l.atin language in connection with 
al-Uatt^nrs work. In al-inrunrs case a still wider know¬ 
ledge of the iscicnces, languages and history w'ould he 
necessary, besides the fact that he is rather a difficult. 
wrilcrwho, w'hile on his fiart does everything to furnish 
the required proofs, demands at the same time an 
extremely careful and exacting devotion to his work, 
speeiiiily in this one intended for tlie most advanced 
scholars, 

Tliis brings us to some of the most distinguishing and 
original features of this work mentioned by the autlmr 
bimself towards the end of his l^reface, tfie particular 
care he has taken tn unravel tltc basic principles, to 
fieiuonstrate the proiJositions enunciated in the book, 
to adduce the proofs of his dtHluctions and to indicate his 
personai observations and resenrchiis. These featnri;^, uays 
ai'-BriiinI, were very much lacking in tiis predecessor'* ^ 


works and in his opinion, were indbpensible to uiable 
the scholars to jtidge and check the results. For in a 
growing science like Astronomy il b well nigh impossible 
to oi'CTlook the work done by the former sclmlar^. So he 
gratefully benefited himseJf by the prcvibtis researches 
u n ti theories, but freely and fearlessly criticised where he 
thought they tiad missed the murk or gone astray. The 
wiicfle passage on pages 4 and 5 b a tme expositiun erf 
his scientific method, consistently pursued in all bis 
works. He had already written very extensively to hmitsh 
the missing proofs for the researches of the leading 
Astmnumers like al-iChwarajtml, I! abash, al-Farghanf 
and AhQ-Ma'shar, and the Indian compilers of the 
Siddhantas, Karana-K hand-Kliandayaka etc. (cf. his df- 

Fihrist, pp. 30,39 & 45}, His firm beUef in the taws of 
nature, his insistence on continuous observations and 
coUection of reliable data and Uic successful application 
of all these principles, mark him out as one of the greatest 
exponents of the true scientific method- 

Another important asi^ect of this work needs emphasis. 
During the five or six years that Itati elapsed after the 
completion of Iris Indicu in A-H. 4 “'' (?one 

further ahead with his Indian studies. His most exhaus- 
tiwworkof 1100 pages exclusively dcv'bted to the Indian 
Astronouiy:- 

ijj oo» 

is apparently lost. It would, Hirrefore, be necessary to 
ehiridatc his special debt to the Endian Astronomers, for 


thfR* is no doubt tJtal in somu parts, lik*; tlic Solar and. 
Lunar theories and tlie Eclipses, tlwy hail workedind^ 
pendmily luid ev-en surjiassed the Greek Aslmnojiiertf^ 
Oil the other iwintl it would be worth-while. idUiough not 
50 easy, except by indirect leasoninn, to trace ih(t influx 
once that htsowii works.iu Sanskrit eserierl on ihe^cotin 
leinporary or subsequent Indian Astronoitty. For, while 
seeking ejilightciuncnt from the indinn sonrees, he oit Itit 
pari loved m pay back his debt by inirodnring the 
IfuliAtift to the principles ol Muslun Astronomy at Us best 
period. 

If ai-Birfinf was luct^'* in his life in lia\dn^ some ciiligli- 
tened and even learned patrons, lie is no less lucky now 
after his death in havmp an iliustricms patron of his 
works ill Maulanii Alui'l-Kolam Azad, to w’hosc worthy 
name the pnjfient etlition of the book has licen rightly 
dedicated. For E know from my personal ejsperidiice the 
uiilimitt^d adnuraiion he has got for al-Bhuid and his 
works and even found time during his busy life as the 
Ediicaiion Minister of India to contribute some apprecia¬ 
tive aetkfes of his own on a!-HIiTml. 

The publication of this maR'eJIous work would indeed 
tw an event in the field of scientific studies. It was the 
ambition of many savants and leamed tiixlies to bring 
out a complete wlitiori of this book, Hon* than yeurs 
ago. when 1 pubJislied the First editloii of ray “Life of 
al-Blrunl.'* in Urdu mid some 12 years after, its Second 
edition, M.A.O, Cdkige, Aligarh hoping to bring out 
the text and translation of But unfortutiatcly 
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nuiliu);; came out of Uiosc labouts. except Uie preparation 
ofatnuiscript front tlielieautifulanclpredous nmatiuscript 
of A,H. 562, then belonging to the Imperial library. 
Calcutta^ and the careful comparison tvitli the photo¬ 
stat of tlie oldest,^' [Or* 516 Bodl.] but Incomplete 
manuscript in Oxford, and a much more recent copy which 
originuUy belonged to SyctJ Ma^ind, the illustrious ackaj 
of Sir Syed Ahmed Kfian. the founder of Uiat famous 
institution. The transcript tJien prepared and some abor¬ 
tive attempts at its translation in ITrdu* should stih be in 
the keeping of the University Library. 

The Dsiiatu’I-Ma'SrK-il'lhimanta at Hytlmabad-Dn 
deserves 10 be cotigratulated (or bringing out a standard 
edition of Llue whole text, u'hicfi, I hope, shoold serve as a. 
basis for all the future rescarehos relating to this book. 

A word of caution is. tiowevcr* necessary to add here 
fur the benefit of those who would like to undertake the 
study of the parts or the wliole of itl-QSnftu or even a 
single topic therefrom. Tliey should as a rule compare the 
text of the printed parts of this edition with some of the 
best available'' manuscripts, and go even a step further to 
cbe<*k the results, for in a work like llvis where the author 
has genendly resortcfl to the system of numeration by 
means of the Arabic letters, ami very sparingly by the 
Indian numerals, no text of such a big magnitude, full of 
innumerable minutae, can, inspite of the care bestowed 
hy its editors, remain totally immune from errors and 
misprints. In his times al-Blrunl biiuscll had to face 

IT** ih* ^na»''p *4 
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and tHckle siniilai diffknlties in the mamisoipts* And, 
morttover. even the best Mathematicians commit mistakes 
m ihax calculations anti we know that al-Bfnlnl was no 
exception. See. tor instance, the various cnrrectiona of 
this kmd that the learned editor and translator of the 
Indic^l haxl to make in bis English notes with the help of 
a great Madiematiclan of his times. 

Some other valuable works of al-Blrfini exist in good 
manuscripts and deserve early publication. To one of 
these, 1 would parriciilarly draw attention here. It is the 
autograph, or at least a contcfmpotaneous copy of ai* 
Biriinf's KitalAt't-Tatuitd, dated A.H, .|i6. which in my 
opinion should In publishiri in pliotographs, for it would 
serve as a beautiful palaeographicaJ souvenir of the early 
5th century of the Muslim era. I am realty very muclf 
indebted to tlie learned Director of the Dalni and the 
Chief-Editor of for procuring forme its miorofilnii 

from the Issteh Librajy in Istanbul. The work by itself 
constitutes one of the smaller masterpieces of al*Birfliil, 
written soon after his arrival at Ghaznali in A.H. 410, t.r., 
after hfe release from detention in the fort 0/ Nandna. 

Another minor work of special interest is aUIsH'ab on 
Astrolabes, which exists in several good manuscripts in 
Iran and other cnuniries. 

These and all other available works of al-Bfrun! may. 
one after the other, be taken up by the Daira under tlic 
care of its present Director* Dr. M. Nbamti’d-Dln, whose 
knowledge and experience are only equalled by his love 
of leftmmg, Specially where the East is concerned. As for 
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myself, I am furtlier indebted to him for furnishing me 
with the instaJm^ts of the book in the cour^ of its prin- 
tinfi, suggesting some exedJent formal and verbal modifi¬ 
cations in the typed copy of my article and eventually 
relieving me to a large eicteht in cortccting its proofs for 
the press. 

And above all I thank God that I have been able to 
complete this work which I had undertaken asT labour 
of love in honour of an author whom I have always con¬ 
sidered as one of thegreat^t and best that the world has 
produced orwoufd produce hi tlie future. For as we know 
more and more of his works we are bound with the pass¬ 
age of time to bestow on him still greater honours that 
are reserved only for tlie eliU of our human race. 

Hasan Mafiaii, 


Bulandshahr, U.P., 
Friday, the 15th June. 1956 
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